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ABSTRACT: 



PURPOSE: To make an electrode and an electrode guide automatically mountable and 
demountable for change in a small hole electric discharge machine. 

CONSTITUTION: A chuck 23 is provided at the spindle 13 of a spindle head 9 provided 
at a machining head 7 in a small hole electric discharge machine 1. An electrode 
holder changed mountingly and demountingly by the chuck 23 is provided at the upper 
end part of an electrode 11, and an electrode changer 79 supporting a large number 
of electrode holders to be mounted and demounted for change is disposed at the side 
part of a small hole electric discharge machine 1. An electrode guide 65 is formed 
to be automatically mountable and demountable for change in an electrode guide 
device 15 provided at the machining head 7, and an electrode guide stocker 143 
supporting a plurarity of electrode guides 65 to be mounted and demounted for 
change is provided movably into a retreat position and an electrode change 
position. 
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K§lS5^li;c^fflj£<o«i5^Jc®no:«8fctJv^ 
iti)Viri:it Lxw&'^^^ixhmm'nmm^^-t 
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40 [11^13] mm(o±mitzmsLxmmthm& 

^r-y^t:«IBinrtg=5r®4«<WMfc:rj^-7 hKA?L^g 
?L{cKAL-Cgft&t^^t:J:E3W«y hlMt^l^y h 

m^HK^izz^-iummm^itiELxmf. to 

[ff^Jg 1 4 1 i^-yPffljWiattJi. 3U -y hKAJL 
50 t^l'^VffMBiJ/^V^VtWiktffMni^—fi'in 
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[fi£*<Ofi»l*5Kgtcffi5ittf0lfcLT. mjfra 10 [0 00 71 iNaBSfciSac^BBii^ *1ifc^ffnr!lS 

¥3-28731 8^4i^aiS. C:<05tfffi*^« fc^f^xy HW>tf-x-yt. SflicoJJSgStclXWt 

^ffij^-c^^. [0008] 11^4 is^mmt. ^r^3 

[00031 <r^^ii\^X . *;l^riJ^a5«fc. «ffi*;l':J<^@^ 

rms^^aftfistciiiias L^a. »c«8io:fflt:iJ»ts [ o o o 9 1 aras tr^^^ngji^ mcmsxnA 

x\^i,/u rmii . ±itt<o/M A-r m&y-r fx h ^ ;<ri& , i9[g»BAcsk«jna:«<?5«fifc{r>f 

ff dfiSjST&s . [00101 iis^e izmt</Mmi, mcmsizim. 

[00041 t^h*>. ^wnfiz^\yx\i. im<^f^ ffmmz^\^x. mm^^ hx f -^niiz. wttff^ 

0!i.tf±«KOT:*r^iBt::*:^^:2gra*««£®'CfeS^: 30 [00111 m^7 tc£«<0i(fc^J4, V-9T—rtV 

[00051 ^»tfeX7 ^^{c. JllX'^-y H iSr±Tta^l5attfcSi 

\mmitm^hitihmm *fMW4. n^rt § »t, cKoinx'^-y nt:. sffijjgai&fia^s^^ -y ^ 

With ( a ) Xgfc . «ffiX h >y ;&fc:fi^$*lT V^S a5KJRft»t>t«ffi*;ky^3tBJ^a«<Offljg-C* 0 . 

wmfh ( c ) IS!: . iira±«i&T»«-L»T, ^ [00121 mim\i:sassrmmt. 

mmiz-^tit^-t -/ :?fc:J: oT«ffiOjJga{t:^«>]R <rmm.^\^X . «g;{f>f KSISJ4. «fii<0TJga5$r+ 

j1:^^<, inE^ir-y^'fc:rtilLfc5^yPa!«'\i5i!S fftS. 

ffi*;P^^Sr?!^L*S ( d ) TMhi. O^rSMaft [00131 11^9 \i:.W&<nm9>i. V-7=r~^)V 

[00061 fm^7.K:wsflmm.. mf^stmssm. litttx^-f yiitasL^y H^±Tfi^fflsittfc^ 

tcfcttsm^f'f HmtrffifcrUT. «B5>3feSjio:«fc: ft. iojDi'V'y Ktc. ^ffioissas^fia^-rsf-^ -/ 



[^^i^Sa^Bg] 
[00011 



[00021 



•y^HStCioTmS^y-f HSrS^S (d) iSfc. 
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10 014] 0fcSa<OfaW4. a*«7 . S ^fc:rtilL)ti/-7l/»«fc:«ffi*/l^*<a»S*i.T. Id 

imvth t & «mfl&^»s-Hf±-rs«aBgw»jt^ [ o o 2 1 1 m^2 tz§s&<mmii. mrom^m 

i:mtx\»'*tmcf^ite&siaMTS>h. tzanhmjs^^ H^dftSratL-c. mutssimnnxafc: 

[00 1 51 lt:Em<0||BH{4. on 10 tJJtSftll'^-y HtMLT3ilBBa«W-6«aa[0«ffi;{f-f 

^<^)ISHBttJV^T. «ffiJgixl»jl^Bli, Ki&tmL3tSfe5r>f H>t h v;&tr, mS^^ F«K3S 

. ( b ) t . JnX'v -y KSrTK . S^lnX'v-y H 

mi:^^LXWHf. *r>J::a3Uy fTStag^LfcT" [00231 »*3S3 fc:^«05|HBtt. *¥fc:*fT5rig 

t^^LxKchmmrt^fuyxhh. 30 mffi*^p^^^*¥^ri6jt:^T>rigfc:3a^sm<o*;i^ 

[00181 m^i 4tzsmff>mii. mmi 3tc ^'satawi&att. Bf^ttisfcioajuiafflifcfts^ut* 

[0 0 191 [0 0 241 L:t*«^T. ^fiSfcS9a5Lfi[agW)S 

[f^ffli m^n:sm<^mi. mmmisamtzti tvftt^iur^^mnz^^tix^'^hWi^^fi'it^n. m. 

ttssfi0c«t*r£fcLT> myMiBamiziytfi,mL myt^i\^^^mmmtzX'>xm:r:immiWifomss&m. 

fiix h •yAiztm^iix\>^hmm<^y^iws5mQM t. 

trsoaj^ ( b ) xmt . mmssmmizmni^tu^M 40 [ 0 0 2 5 1 11^4 izsmmmi, 5^;^r3d^»« 

J: r>xm&(o}ji&snzi'ibMfHfxs>hm&^^f\^^im tttzM ixmmfi^yi^{m^i z t i^x^ t , 

m-i tmz^ ^^RvrntiitLximisaiM^ [ 0 0 2 6 1 mms ta«<ofiwtt. mr^mmm 

[00201 iamt: i 0 . «a?t8isaiixa{ct>jts xhhit'h . iW^^cst^Mrafci&ti- 
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[00271 mm6i^&<r>mii. mm^ hx f 

[ 0 0 2 8 J a*a7 fcettcOfWBIi, V-^'r-^A' 
^fiii.fc±«$r±T»Tsri8fcilft. c:<o±tt<OT*fla 

Jia:«<7)?ii!t^l»±^^<. MS«ffi*/»^fc:a»l-« 

[00291 ii««8fe:iEKi^)56BHfctjv%T. mfli;y>f 
[00301 M*:i9{:^C0%BH»i. V-i'y—ZfA' 

Stt/ix^>f rfclio:^-)' H £^±TfiSiaj!5ettt:ii 30 
SIC. Bossss^isi^^msf^ HSdSi&fiii.i'i^m 

[00311f|^SlO»tiE«<Oll!!»i, ilftco^^y 40 
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[00331 fS^ 1 2izmi<Dmii. iUK-y Hffl 
[0 034llt^l3t:^<^if6HH{i. mffiOJ:^ 

10 03 51 mmmi4icsm(om^. i^-fumsm 

[00361 

[0 03 71 ^LX. J:£x^-f:r5fc:«. inl'"^-/ F 
7*«±Tfi™5eStCi^LT«)'9. v:<OjlIX'^<y H 
7fclii«K«y K9*tJiTfiSlifi5i«fcJ^tT* 
S. ^:<0±«K«/K9fc:tivt>fT»ffii KOJJSgas^flU 
l$H^aft«o±Wi 3*<lllfeaftfc:^Jt^iiTV^S. 
[00381 MMr'v«y H 7 K:t>ft6#K7 1 

[00391 KLhor i: §«BW«JSJ4I!1(c^<^SjS 

7';l'3t-i*jflWr@£7^-Ai 7tcS^L^:-9--#^ 

m^tLX. •yj/'i 9*JitniW>i (xitiEnsi) 

[00401 iiffi^^'J-yi^'l 9fc:lim£X7^r5*< 
m^^Vyi^l 9^;^Lfc^^-^J^^-^'M2<0laSt 
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[004ii±iiX7>fr5k:. muMx^yViffM 

5>f r 5fc3^L^i^-.1ft-^'M 3<Oli6k:J:oTm 
g^7^-Ai4<o±T^ri6) (z«rtri6|) co»©fis 

[00421 roii^7l^-J!. 1 4 t«^f-'-Kt-^'M 

43&^Lt:*.o. c:w-4<t-:J'M4$-lElrr6c: 

fcfCj:'). l^llK->'K9*<SB7P-A14fc»-5 
T±Tirr& J: a toRlBS^tlTV^S . Z <0±«Kv-y F 9 
tCttSraittl 3^IiIlrr5!t«X0t-:?M5*gi^L 

[00441 H2^#j»rSfc:. 
i|ffl3A3t«Sio:«S*=:*J»ti±ttl 3<0TJga{tc«. ^ur 

sffi 1 1 <o±sgs35fciKw-htms*;p:j^2 1 immm 

[00451 JMffi*A'^^2 1 OffijRfcOV^T 
^*yl'^2 Hi. g[tt<0i1^2 5S-filx 
Tv^s. «i<^Mi2 5«»CffcU4. iniia^gSi^l&o 
»L2 5H*«iitrc*Si:^^t:. Ma?L2 5HJ: 0:*; 
g<03 P -y MKA?L2 5 Ci»»L2 5 H«DT«fcmtt 

[00461 ±£^©2 50±SgaJ2 5 U{4/hgtJgjfi 

^3S2 5G*ggjSLT*S. $<i>fc:, ±EJSSl2 5GO 
T^rffiMt:tt7^yi^'25F*gg|£LTi>»3. TSg«-ll 
fflftia. 3l^-xM^2 5Crtt:{&\L<:3^yh2 
7 m^m^hitmrnFfW^}! LT«:^•s' h 2 9 

[00471 ±IB3kvh27J4. a3fc:^J:dJc;. 
^1 l^^i>rig<^>jm.27H^filtTV)&^^ 
tc. «cSfc:l±xy y h 2 7 sifmxxtbh, ttl. 3 

i:§i^-;Pffl«»ttaW31 (H2#{S) iflR#rtT* 

[00481^^. J:^ltt3^3 1 (i. 0li.t;rS^ 
fc: i^r 3 u -y h 2 7<^±iiit:-f*Wfc]RftJtS«JST? 

htZhim^LW LjSpL. 3^-7h2 7<0±ffiK:» 

t. 

[ 0 0 4 9 1 tSIMi^-)' h 2 9JClil9a3Py h 2 7(0 
T->'^2 7Tfcff^Tirifi«:-f-^tRtf>«^2 9H!if» 

[00 501 JJB«j£fcJ:0. aH--yh29^»?>!t« 

Sfcft S i: ^ , i^-;Pfflc05lfi^ 3 1 <7)J:ffi*»ii>^ 
1 l<0±Jg35<fifc&»K:ie{il-rSi9t:. 3^'>'h27<0» 
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m27HK:«ffil 1 i&TfflKP^ffA-r*. 
[00511 S-^-y^2 9*»f#JtSi:. 31^ 

yV2 7<r>7—fm2 7TiZ^i- h 2 9<0^^2 9 

Hj^^L. H2t::tev^T. ni^-y h2 7$^JJ5rr6ifc:i¥ 

ff-rstftfc. 7^^m27Timnmmt^j:i>, 

[00 521 ±j!6cori:<. =ll^yh27m-m2 5tZ 

JtLTJJTlijfcffES^iSi:. nW-/ h2 7co±®ti! 
mttimsms 1 <0±iiiA«3W hSafL2 5 c±iB 
'vffiesti. »:8icffiii$*iT««ii is-<>:m{c«Kt»t 
10 s::i:tc=5rS. 

[00531 Lfe*«->T. 3iea5«31«7>f^ffl|cJ:o 
T, 3W->rh27i:31^-yhi^?L2 5C. a3i?L25 
H tcoHtJ iVaw-y h 2 7 tSfill k<0S<0y-n' 

[00541 tyt. S^-yh2 9*«3W>yh2 70T- 
m27 T{:mi'ri> Z kizX *) . 3W«yh27t:J:S 
«ffii i<o«#»ttH«lfctf*>#iSC:kfc^fS. 

[oo5 5i±aiiBBj:oa)ji$ii*j:dfc:, mm/u 

^2 HI. «ffil 10jJga{t:^»]Rft»tSii:*«-C& 

[00561 ISaf-v -/ ^ 2 3J4ijC<^ri: < fiHSUf* 
i. -r^i?*.. H2fcpitifc:^J:dt:. ±ttl3«-'< 
^rtt-c*-5T. c:<o±«ii3rtfcU4/<'fr«<oi^-;p 

^wi>'-A'ffltf5o y y^3 7imm:ht. 
[0 0 5 71 S^>k:. J:Sv-;i^3 3<0TaSSt: 
II. I^««i*;pr2 1 Iizin^h9m2 50±iii{cS» 
30 »ri8<D::fA^tJ:i3=SrSi^-/H;>'^'3 9*«^ttTft 
h. 

[00581 mi^% 1 3<OT3g^^fcl4Rmtt<0;K 

4 i<^T»#)fi{cttS«ri6io3K-;wL4 1 lammih 

-etT. vr<0;}f-;HFL4 lHrttc«. lrEmai*;^ 
^2 lfctSftS^I-^2 5<iDSS2 5GK:ffiKi««d?- 
/P4 3*qSAL-C*>S. 

[00591 m^^^-A^-A^A 1 ®J1.^fcl4. tSSsif 

40 «i.e«<0X7^ Y y ^^''4 5*«±Ti!lHrigttej^LT 
fcO. lpr>if^-)Vit^tvyA l<0±Tfc:fflaLfeffiBfc: 

\>ff^A7Vi, A7LimirChh, 

[00601 ln^7-f H y >^^4 5<0^jSt:<4^S}4 
5G!6fggjSLT«>*). Z<omA5GiZ\i^ z^y^-V 
A-4 9{c:^ft)ti^7^-ey5 l*«ffi^LTfcl.. 

[00611 IMi^y ^-UJ<-4 9(i^ ±tK-/ H 9 
0 1 «9 PKlt:/ 5 3 '^■ttLX±Tizms^mt:^i'rt> 
*IT*JD. i<^>'7^'-W^-4 9tf>«^fc|3g5/7 

50 ^'-eys nmnhtix\>^bi><niXf>i. =5rtj. H2 
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[00621 fiEillK-y H 9 (Hi.tfsE«cEi^ 'J 

100 6 31 lJUKOrt #fi!j£CtiV^T . r^'^jtX- 
^55 tTX9>f K y ^^^^4 5 ^±#«U>. ± 

h •yy'C4 7 UfcSS^S fc . F 'J y^^4 5 

4 3 fc«i5 L3tfi[St ^£ 0 , 1^<0.-K-/P4 3 
HifV^A 1 (C*>»tSSItJ^4 1 B<0rtSjB3&»feaA^(e 

[00641 JraiEor fc < X 7>f H U yi^A 5ifii:M^ 

Jt*i1-lSf2 5$^|tri^5^4 1 BfcTffli^^.KA'TS 

±£^©2 5CO±3ga!tt. ±«!l 3rttCjt7.L. i1- 
©2 5<o±«li«iv-;pat»3 3\fzmttii^-iV^} ylf 

3 9fc:a^S«UT 5^-/1^3 3$^xrU y^^3 5fc: 

[00651 L;t*<o-C. ^©2 5i:±«ll3i:O0<D 

[00661 maor t < . 7f.-)l^.)U^4 1 <7^«5f^ 

4 1 Brtt:^®2 SJlfAL. ^©2 5<0^IBfc»lSL 
3tS«2 5GA*jaa4?-;P4 3fcJtJ5LfcSi. H 
y yr4 5 i&TR^L*Si: > #-;P4 3lirt*1^^ 
l6$tlTi1-©2 5COI38I2 5 Gt:«^L. flS*/P^^2 
I<0j1-S2 5^H^5. 

[00671 jeuKori: ^wmx oa» $*ts i a 

Tlrrs^i:t=;J:'9. f-^>)'^'2 3fc*t-^^*;l.r2 
5ms*;l'^^2 1 ««iBclft*4r d c: t Ifix^^ i>h(r>T 
[ 0 0 6 8 1 Matfcrt < . iHK-/ H 9tC^»t&± 

mi 3fc:mffii 1 ^^Lfca. m^^-y vim&y 

W-A 1 4fc^tLT±«K>)' K9S:mfrt46T. 
[00 691 J:ili<Ovrfc<. ±«K-yK9i&-FIWU«> 
i. tKchh. H4. ast^rtipt, mr^yi'i 

fe:*5v^'c±T»ift«r»»7 v-A 1 4 <vrmtziir 

5 7051^±Mt«. ^1 lOTffiSS-'t^ti^ 
■r&TWtfL5 9Ti&fi8ifcXf>f KSI5 9*«lRWtTft 
S. 

[00701 i^'t, mL'^y'rfY^i<n9&SSiin-m 



1 2 



fctt. V^JB«<0«6 lGi&tii./tV7'ay^'6 l36«- 
fl5W<aR#»tT*S JJEvyo ^ 6 1 
UT*;l-y7'o -/ ^ 6 3*«-f*«fciRft(tT . 
[007 1 1 J:fi*/l':/7'D-y^'6 3*«V7'o-5'^'6 1 

PH[ig56 3CfcUg^LT*S. 
[ 0 0 7 2 1 $ ^>fc:. ma^/PrroT.^ 6 3tUl, M 
IBS&y-f K 6 5 * vrn -y ^ 6 1 08I6 1 GfclffffiH 

10 ^Sfc»<?)/J^i^y>';J^<7)rfc^r^'f-j.x-^'6 7 
3e«Kft»tT*S. c:<or:7f-jLX-^'6 7<o|gilifc:J:-^ 

6 3«iwBB«<oRa[aj6 3cfc«tTajSTsrigfciiJt^ 

[00731 L3t3&«-5t:. V7'n>y^'610V^}gtt<^ 
m 6 1 G h ^/l^rn -y ^' 6 3 tf5D!Bgtt(?)R«a 6 3 C 

7i&f^L. o»/^'a5«6 9fc:ioTSffi;{f>f K6 5i& 
15[S«61Gt«"E-rSii:fe:J:0. mfifciT-f H6 5J4 

20 

[ 0 0 74 1 305nfiIfcr^^j<.x-^'6 75rf36LT, 
n-)'^aW6 9fc:J:6mfe{f>f K6 5<^ffi^)j|Kf|-S 
::i:tc:J:D. m&y>f H6 5i&T^ri&pMX0i1--fii:*f 

[00751 miX&ii^ H6 5«. Ta5fc:77yi^'7 

-X7 3*H^LfcflHeT*S. CC5;<f-f Yit^yV^l 1 

[007 61 ttif-yx. m£±mi3i:Mm^tihm 
mi i(omfis^i>mtz^ mmi i<og»c*tKL^;y>f h 

[00771 SU:m»^titX 0 fc. 3*^Mlc^l.i80 

ycttmteraifcmsiiK-yHgtdktLTtt. jjg 

afc:mffi*yk:J^2 1 2r^«>KftJt:C;*t®fc:t5V>TSffil 

mi 5fctJv^T(4, mffil i</y&izMf6Lxms/f^ y 

40 6 5<^>«8aaftS^ff9^f:*frtStcorA4. 

[00781 l»iB±«I'^-)'K9fcJ*fS«Sl 1^J» 

zicie&ifmEmef-f Knai stcit^-smsxr^ ys 
xmi<7m:^miziim^7 5 (Hi#!i) 

[00791 El lt:«iSWtc*tJ:3fc. 3!aiJilg75 
tt. m^^SiMlSLm 1 OflB5rfiSt:iiiL^4fx h 7 7 
<O±$e8SC«S^i^S7 9:b%(tT%0. ZffMm 
W^7 9<^T:^WStM:ff^ YS^g^a 1 imi 
50 Xhh, 
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[ 0 0 9 0 1 1 z^-c. 4^iss0ifctjv^-c(4. m.m 
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[00801 J:*)mti:wm-lt. 06tc^J:o 



2i35*r8 33WiXftJtT* 0 . C:0*SaJ«8 3<^±afc: iiBBL^*«. ffl^S- J: OfSSflTf S/iftt. |?iB»^ 



[oo8iiJ:E3at*«58 5fc:tt, ijsttc'tstmiiio: Ml 3i:mix. ±m^>-)\^rjyi^^i mm 

h^tJ:oT-«cWfclXftftT&&i:«fc:, 5t«Sa5*«lg [009 1 ] ^rfc. H^ffJ^fti: LT;tf-;l'r7yi/^ 
ir^i^y h87 i:S>tfrl6l^^aiL:tm27'7i^-5' h 1 1 1X«4'7^*-)' Ml 30-^ro;?k. X«?l*^ffl 

8 9*<^<D.-K;P h^]imj|9 1 *:frLT«il?riSfc: l-^T «> J: < . $ 4>fc. Stfia<0®tt^f!lffl L^^' U -yT 

[0082] MEIgl:/5^^ y h8 7<03tSSSSK«. W [0 09 2] mEx>KWX^iyi 07troftJt3t« 
S9 3 i&:rt-LTlHHaft9 SA^MatcA^QlsHgettt^at 1 0 9t:#ffift»t*fi3/i«>fc. H 

li:«ra8!i)r-U97i:{Ctt. iy^KjUhlO [0 09 31 iJt. fflSiWJ^clntraifcSttTmsi 1 

[00831 Iia®2y7i^«j'h89<0i^ga{fe:l4. ^ 14. l5£*^l/:J^3d#a«l 0 9fc:«ai*;l/^^2 1*^ 

h99fe:i4. mijim^msimmLttJ^yi'ux^ [oo94i j:£me3a«<!iMtcsiaj$*i^*;i':?'s» 

x:^l 0 73ji«*Tfc^LT*S. ^1 0 9t:3d*$tl.-CV^&mffi;J:>P^<2 1 $:«?t8cC 

[0084] Lfc^oT . i5£9--5Kt-^'M eimi ioisi 1 ^fias^sfcAfc. ^fciffljftJfciiania i ess 

•fS^i ttiioTxyHl'Xf-xyi 0 7**^^ «§*iTV^:<;mffi*;P^^2 1 ^BfiKdftfiafcSiiajSit 

m^hZ t t i><DTS>i> . :tS<0*;W^^d^» 10 9 Miatf)t46fc:, fMi*;l^ 

[00851 dtfc. xyKI^Xf-xyi0 7Of-xy«J ^'^SSflSl 2 l)if«Stt^>*lT»r>S. 
:^^$JifeLTx:/KPX^x>107i&S<fl|jS-fS [00951 J:0P«EtH4. H6fc^J:dfc:|irE4»^ 

fc#fc:(4. ]i5lftm9 l$^li«>Tll27'5^ry h89$^8Z at»83t:te(tS4'Sa58 3Cfc{4a*Ei^y>'^^<or 

2yyy'y htzMLXi-jiyxyrn^^ h 1 OSimt ISSl 2 3tMSa«fc:fi|i.fcaSfHMTl 2 3R<0 

[00861^**^. m^<nrtmnm2-r9dryhi [0 09 6lJJBX9>fHA-12 5J4, 4»^»f83 

J^<^sc:fcfc:i»). xyKl'Xf-xyi0 7$-:6<-t JcffiftJttx^^f H;i{f>f Ki 27fcfi^gftfc:5J$$ 

6J©&^<-t6«^t:«SKitJ5srig^fe<0T'*>S. *LTtJ 0 . ^cDX7>f hVN- 1 2 5<'5iyga(CJ4SJt7' 

[0 0871 IJSxyKUXf-x:^! 0 7J4^<omtt tiy^f 1 2 9AqR#{tr*s. 
1 lim^tmSxhyittff3«m:m-i-ti><rrC. -e [0097l-fUT. JJ2^7'D'y^'12 90jJift 

iOil-^ tJi. BaE«ffi*;Pr 2 1 $^«Kiirigtda$-rS 14. imi-Ct, oTlagSffi*;Pr 2 1 attco- 

iSK<o*/w^^^gt» 1 0 9im^\^'/i-xmHtfx3> 40 s^ea^m i3i*Jtyi33 utixssm'StEtzm 

& . ftr* 0 . jJBi««#m 1 3 1 <r)sa5ffl<r)iat:J4, 

[0 0 88] J:£*;l/:J^ja$a5*ri 0 9(4. MltZ^ (ntmj^l 3 l<^mmi:noitiib(O^->0>y<^Zt 

c*5ji-:«n»ifc:SPL-cg»t-c*s. ^Lx. ^^laai [0098] jjubort^mtJ:'?. «e3ci^a7 

i^21im.mif-thtiib<DW^tmM.tLX^-f\^y X:i:>VUX^:L>107immm-i>Zbii^^ 
yyi^r 1 1 l**ii»t^>*i-CV^5. 

[00891 Lfcj&foT. H7t:tiV^T. *A^^a$ai [00991 -tLT, xVKPXf-xy 1 0 7tdiXWt 

«1 0 9tcit LT«ffi*;l'r2 1 ^tefr*|n|36»^»2tiW fclSj4ifi[affl<0*;l^^^3ata5ttl 0 9t:fiit^ 1 
6ii:*<-C&St><0T*&. 50 5i-feyiM 1 736*«jaiLfcffiai&liUi^fiSfc 



{43a$*»8 53&«-f*K]R#»fCAS. 
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ktcJ: •) (W;c«f-tf-'-Kt-5'M6<^l IaJC»fc:#*;W 
y^mSmi 0 9*t-feyiM 1 9fc*tJEL:tfi[MfcSiiaj 
$*i4fllJSt UT*S) . -feyiM 1 9fc:*tJEL<:fiM 

t:siiaj$<xyi*;w:J^5Jtaj« 1 0 9<^m&imsttz 

(01001 fiawrt < . -9--dfM 6 trmiLxmm 
n^^n^^imsm 1 0 9 $rms^£KS(:s>m! tmst 

[01011 ±i*<?Drf: <mm</)^^f\^rimmt 109 
1 tztsifimj^ 1 3 1 f:E»Kisic{mt-c, mum 
b. wmMLmimtii^titM!ti)i'iy2 1 s:-«<^ 

[010 21 -ecoi^. T^'^j.x-i'l 3 5tcJ:oT« 
ftmi 3 1 $^BtS*|6jfcfK!rrSfc. fMi*/kJ^2 1 

li-niTymfp.! 3 itcio-csa^^ns. 

[ 0 1 0 3 IJiaori: <-Jt<^«S*jR 1 3 1 fcJ: 
Sffi*;W^^21^«Q$Lfea. ^mi>ffl2 3R$:$ 
<5.K:mHi:L«>Si:. *;kJ^^d*S«l 0 9t:fiiife;JC 
-;P7'5>'>'> 1 1 IXH^y^y Ml 3tc8i:UT« 
S*;l/:J^1 2 l*«*yP:J^3afa5«l 0 9O»^iaa51 0 

9C36»^>]R0^$iiT, «i?ts«lna:«8ifflpv^$ 
it. iai:^tifc®iia:ai<D±tti3tc^$ii6t<o'e* 

[01041 .bat {i3?*c. W&&mMiz^<niit)\,^ 

^a^attt 1 0 9 i&siaj tfi[S««>Lfc«®K*v^-c»i. 

mr^SCmnOM 1 0±« 1 3 *»<5>«ffi*/kr 2 1 JrJS^ 

LT. J:asco*;i'^^^afac»io9t:3a*«-L«>sc: 
[010 5} mmumtttiz. mssm^¥^ 

[010 61 t^i)*>. mi^:^h7 7ai~f^^-9h 
1 3 73{)«±TfiSPIin»rigtJRft»rCftO. Z.<r>^^*r 
•y M 3 Tfctt. X^'f H;ir-f K 1 3 9*qR#»tTife 
h. ZL<nxvA YUA H 1 3 9t:l4. MttfiS«cff5^»; 

v^m<r>::b%w§x^^ KWf^) tciox*^ 

tcftaa)snx9>f Kimi 4 iA«:a*s*iT4J0. w 

<0X7>f YWA\ 4 l«D5tSS»(ctt. Sa<^)mffi;y^ H 
6 5 ^«IST5rtgK:i»L>t«fey-f h 1 4 3i(« 

[0107ia9{c^J:pfc. m^^YXY-fiil 
4 3tt«ttJ:'?^&t<0Tifc->t:. Juifc«1S5<omffi 
HAY^^ i:m^9mhtJh(rmiL<r>'^^^f Y 1 4 

[01081 JiaffljStCtJV^T. WSkfi^ K3a^S8 



1 6 



B^«L«)&::kCJ:0, xh,r;!ri4 3i&mffi;!r'f H 

«sta«flLE^fim*«>i-& z b ifix% h . 
[01091 ±a<or t < . mffi;<r^ y^mmmm.'^ 

mjniai fcfcjtsmn^v ht^JzExf 143 

[01101 -t*^, masnLr^'fYi^-vmiX^h 

b. ms^&HA KHiSl 5fc*J»t&vrn-y^6 lo 
10 V^JgttcoS 6 1 G t yo y ^' 6 3 cOB3Rtf5Prai 

ate 3 tcoswrnsxr-f H^Ma5rtfcB?sma«o«ffi;y 

-^T«ffi;5f>f H 6 5 i&fffft-S ^ f: fc J: D . flfii;^^ H 
SSl 5t:«tTmgXf^ H6 5*«$*lSt,<^-Cife 

[01111 eUKortSSKBJ: »)31»S*t4J:3fc:. 
;y>f HilSl StdtttT, ®S1 l<^t:*tJELT«8i 
;<r'f H 6 5 S«li3cJft-r6c: h \><r>xhh. 
20 [01121 HiG«tfcri:<, ffl;rtaftWniI«lt:*J»t 
SUnX^-y K7<0±«11 3t:*tLTmei K^BBaft 

mSflni'v y H 7 t:tj»tS#K7 w-A 1 4 W±mss 
WSSjtiSBl 4 736^{tr*>S. 
[01131 01 fc««SWfc:^J: 0 fc:. iSSffiiit 
BSiUIMl 4 7(i. 1 4<0Ti»t^ft»t:t 

±T*faiOXr>f HK- 1 4 9fc:. «W»±a«l 5 1*« 

[01 141 iOPifflfcJi. HIO. 01 itc^id 
30 JnX'^-f F 7HtiJt6#R7 W-A 1 4tf5ffllSWi 
JbSr-A 1 5 3 TWT-A 153 LRV+^IK 
^1 5 3MS:«ii.;t3^^<?)y5y>y h 1 5 33WRft 
VrXh *) . ±TOT-A 1 5 3 U , 15 3 LtOStJiw 

ajf'f KK- 1 4 9*jaefc:^$nr v^s . 

[01151 J:a;<f >f K A- 1 4 9 D -y ^' 1 

5 5*«±Ti|TJrigtC^$tLTtJ'9. c:<o#K:/o-y;7 

1 5 sfcw^Bfiiifijhsatwi 5 1 immtxhh. 
ioii6]z<mmjtBmi5i(7)mmtmi^ 

40 t:g#LT*0. itsgastji. ±«il 3tcs#sn/c« 
«i 1 ^jBiHLTfi*i$^i»±-rs!tftov4^}g«aii 5 

[01171 wgiiBi'v-y Y9(D±Tm^zm.ULxm^ 

mm±mtl 5 1 J— *flt|K:±TiN-^.^*t:, ±«1 
K9Xtt^:rn-y^ 1 5 5<o-:JSrfca3tffi<ov^^ 

*>yM5 7*sjRftJtt:i>5. 
[01 181 ^yt. ii5S;{f'fKK-i4 9tcJ4. ISixfiS 
jfc^ 151 OJ:#frihfiS^a^Sfc«)<D:^ h ■y-''? 

:ruy^'i 5 9*t±Ta)^ig«at$it'Cv>5. c<ox 

50 h>y>'t/ny^'159t4. ny^':^.i;(0^««)^ 
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^Lffyxh y/V/u f9\39 fc:«B9IB»l*rn ^iriS 123 Ri&fiSBBfiS*TSBi^S . 



[01191 J:amt J: 0 . B 1 tc^-r i 3 \iZ.±W^ B)ra<0*/l'^^5a*atH 1 0 9 ^« 

xmminm-rtb. ijBssi KOTmHm si 2ifc*iJt«mBffi 2 3Ri&i93i*L«>. -«<o 

SfiBSjtaWl 5 iff)mi 5 iGtz^^ txmh.imi tsBtmi 3 l*cJ:-:>r±M*;l'y3d#gmi 09fc:fiN# 

SfcOTJbS. [01301 -e<^. *;P^^^a^^l09<D'7^^:*.y 

[0i2 01ift«Jio:i$t:. «fiiiiJl5ngL^iJ>±«i lo m i3t:J:&a^fc:fiiLTiSiB<HBffi2 3R*$i5> 

^•y K 9 ^Tm-h t ignj®±a5«i 5 1 <^ ^wmL»ix^ Wi^mm 3 1 fcrtm^tiTv^ss 

151 GtcJ: oTSffi 1 1 <r>mii:fmthff>X. X *) ffi*yp^^2 1 aa?tfit®IiiX« 1 fciJttSitt^y K 

WM&ffymr^mmiif^xhh . 9<o-R6rfigfcfita»5«>^4 . tx . ±«i^>!r h 9 i& 

[01211 m]*<ori:<±iK-!'H9AfmtT, ^ TRUTiiSl 3fclii.yi^-v-5'^'2 3fc«S*;l^^^2 

^'*yM5 7A«#B:^D-y^l5 5t:^«1-Si:. v lS"§^Lfcft. l«tiRl 3 ltc:J:&l«§^J»&LTf^ 

h 1 6 IfcJrSamtSiLTigflB&jhaWl 5 1 ilff 1 2 3R^7c<0fiSt:^-rs. 

{i±«'v-/K9fc-it*)KTR-tS. -eUT. itt'vy [0 1 3 1 1 ±atf5rfc<frU^mS*/l'^^2 1*±«| 

H9*«J:#f&i:^fc»i. V^^:^.^ M 57(Ci^$il 1 3t:i^tyt:t ^Smffi*;Wr2 1 tlftTS^Ut 

HW^tcJi^-rS . WmzhhW& 1 1 «Tffll4. «®infi6jlJIB 14 7 
[012 2l±tt'v«yh*9k-«t«(C±#l,-C^:rn 20 t:*JftS«nj»jl:a5»l 5 103I1 5 lGrtK:figtfi 

•y^l 5 5*fXh.yyt7'o-y:?15 9fc:SfiffSi:. ^ ©SrfflSO^ti&cOT. «S1 10*§=S^gfl36^S*ttJC 

M 5 7fc:J:Sai^fcfiiLT±*K"/H9*»^.» i><^TifeS . 

*S*t. '7^^*vM6UcJ:-5TXhi^y'rrny^l [0 1 32] ±tt^-y H9fcSttT«K3^U^mffil 

5 9k:SB^fia*Sti.«.tiOT*S. l<^lc«J6Urita;{r-fH6 5<'«||»S»*ffaft: 
[01231 BUEX h yvtyo y 1 5 9{ig$fi©4 5feT. W&if^ H^SSiMS 1 t*JftS«li;y>f K 

mSS^mxhtnX. W^mty l«Ofi$fe:»KUT l 4 3£^<^filS*»'^>mJi-frLtf>-C«ffi;y'f K 

SSI i<^)ig*t («fi) <=s:*a54)-fcstJ6LT^ «iaE««agfc:fi[asw>-ts. arte. 4a?tjs«!niiffli 

[01241 fiUiori: #«ifit:tiv^r, jajtttSiiii 3o :f "y m 4 5fc:*t«Lfc{ast:fia9{«>u. mffi;{r'r h 

«it:i5{tsjnii^-!' H7fc;«ii/i±tt^>)' K9<o±tt s^i sfcs^siirv^sm&ijr-f Yes^mir^y^ 

1 3t*frs«ffii i<?)««3^^t;f«ffi;i!r>f husi ^ m 4 stifWLSEftL. mffi^y-f ks^i 5*e*» 

«.<^)-CifcS. [01331 -f^<0», Sffi;<f>fH>th-5'* 14 3t:«J$ 

[01251 ffilEitt 1 3t:^*;i^2 1 ^tix\^himn9!&0^ H 6 5<^J:Sr<agfc:mffi;y-f 

{t&Jni'^y K7 *«B;tJklOio:«i<oma0a»fiStc >f K6 5S^ v:rn-/^' 6 1 ov^^iose i Gtni^tv 

mmb-Th. ^^yn^^'6 3<onfl«<opraa56 3ct<os«5^(c 

[01261 SfiBcS®lfi7 9fc:t>V^Ttt. xVHIxX ifAL^rft, D>y^'a5«6 9fc:J:-5T»y^ K65S- 
^xyi07^|5H£fCSg<o*;l^ri»Sa5»109^-fe 40 ffffi^SClttCJ:*}. Sffil lOgfcWiSLfcmfifcy^ 

VIM 1 9fc:«JBL/t«iSaMaaWcffifHIW>f S. K6 5fc:53JH-Sii:**-e#S«><0Tft&. 

[01 2 7l<^fc. ^*;P^'^aSSil2lfc:fc{tS [0 1 34] Mj^L-feiat. mffil l?r^L. i)0 

maff 1 2 3RS-roJi*W>. ±ttl 3t:fim$tLTV^ W&l K^^znfbLXWBvff^ H65$-^L5ta. 

S«i*;1^^^2 1 ?r— Wc'l^a^JIll 3 1 tcioTSatL JnX'^ y H 7 i&V-:? WO0rafil[St=«)5LTeg9y<> 
^^r -y ^ 2 3fc:J:S«ff*;l^2 1 cOS^i&JBtt **o±«K-y H 9 «:TI*€-L«)6 i: , S« 1 1 <0T 

±«K>y H 9 $^±»*L«>T±i» 1 3*»femffi*;l' Sg^Ja. ^ST^ 5 9 cOrWCfL 5 9 TtCi^^tlTS 

[01281 -e<oa. f^l23R?&«i&frL»T. [01351 -eLT. ^1 ltr?—!/Wt<rmiZim 



[0129] d^iz^ mmsmmi 9tt>{tsir-5K^r 
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[01361 



«^«i&sttsiniia<^«iai&B(iiii:f-^.<, uaf-^r-y fc«jrcifci*»fe. *;kj<3a*»*rts«-s«ffi*;i^ 
[01 371 0. iia3Aafcmaio:»fc:^»t& [01451 rnmstzmic^mii. m^smiM 

*"mLT. ±ttt:<ii3tf-ir«y^'tcJ:r>T€fii<0Jja tTHfe^T-f H<7)3^^ff 3ik3e(«T#, a«<r)gfl>m 

^'fcrtSlt>:!i^-;i^t:mffi*;i'^^*«?^3*iT . Jn [01461 ^^6 izmt<^mii. W&itf>( ¥x h 

[01381 Ltii!^r>X. fSSfn$mi:m>)MLXffm filfCV^5t><0TfcS*»^>, W&^^ }fXh-/ifizttt 

[01 391 fS*Ja2fcM<^>?HBI4. iffljftcftSftlxa h-y;!rt:*ttS€fii;!r>f Kc'DSS^imiff dc:i:*«t* 

fct>ttS«ffiXr^ K3aft*ffi»cLT. iffl?t2ft«nil«fc: ^h. 

feJtSmi^y Htif LT«IBB^&^«0«Si;«!f>f [01471 l«*JS7 t:SM<r>fmi. V-^^-^)V 

o^sfcco-cfc*. <i6Jia3B[<^«i«*i»±-r'<.<. niBBft^/urfcaai 

H<7)Jb:firfiM{cJo:^-y K$-fiSgW)L)tat:. 2d [01481 »^8fc:iEa<o||HHtiJV^T. «ffi;ir>f 

[01411 L/cA«-5T. ^<^)g<^^t:«J6LT« ^&iS^ H^cSiatciJ^^T fc«ffi;y>f H'Si^mSit^^ 

[01421 Wm^^i:W&<rmi\i. *^^ff^ig [ 0 1 4 9 1 if*>a9t:g««0»HW4. V-9=r—rA' 
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[01511 m^mi itciBffioiHii, nm&hm± 

[01521 iSacS 1 2 IcSKcOllBgt J ^ -y Kffli 

[01 5 31 Ltilfi-yX^ mSS:mi\.rry»MMJui: 

ilffl5t»c®iia:i&ff d ^ fc 3i(«-e5 s tcoT&s . 
[01541 n^m wmi^ 

{ciJftSiilitcfilititf-^' ^ :7t:«iBinri&5c©«oi1« 

3 W -y h JJiii: a V y MaSATLk WiSfcv'-n'fflaStta 

*S^tT^:Si<0-e*S*»^. «^«»fcJ:r>Tri^-y 
h^»ftJtSfc. n^-yhtiStlfi&OfiQ^a^trb 

[01551 fl*3il 4fcaa<Ol8»»0, S^-zPfflSIHt 
3P-ybKX?Lfc3U-yhOlSRlX=iP«y hi: 



22 



imi 1 ^m<^)mmizgkm!f^BiMiiin:fmf^ 

[@2 1 iHl?tIimnx»tcii(t&±«itdktt-S«&^y|/ 

[031 ^{^^^(Tmmfmvhi. 

[04 1 mfey^ Kilg$-^Tiii0r*&. 
[051 H±<DiEffl0-Cft&. 
10 [061 mfii^i;8@ISOjEiliiit>iH0r2>£ . 

[071 t^fi'^^mmtt<vmmmr^f>h, 

[081 «lE]$m3(^<o?iiiii^'C;fe&. 

[09 1 «&y>f FX h ^tttmm^ ¥mmb<m^ 

[010] mtmmjt^m.<oiEmfmvi>h, 
[01 1 1 m±<f>¥mmfmcf>h. 

7 InX'v -yH 
20 9 ±l!K«yK 

11 mm 

13 ±«l 

14 A 

15 «S;y^K|gt 

21 

23 ^ry^ 

25 m 

27 ni^-yh 

2 9 S-^--yh 
30 31 

33 

3 9 i^-fVV>i^ 

5 9 a^m 

61 Vfa^^ 

6 3 *;py:ro-y^» 
6 5 «SXf>fH 
69 Oy^^mt 
75 

79 mm^m^ 

40 81 mS;<f>f H3c8^S 
107 xyKl/'Xf-x^ 
109 */Pr3d^« 
121 

131 mfik 

143 »y>fHXh-y;!r 

147 mmmik^ 
151 finB6±a5*r 

155 #Rro-/^ 



(13) 



!^^8-290332 




(14) 



!|$ra¥8-2 90332 




JP,08-290332,A(1996) [CLAIM + DETAILED DESCRIPTION] 



Page 1 of 25 



Disclaimer ^ 

This English translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who 
drafted this document In the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks ('***). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 06:18:44 JST 09/26/2006 ^ , 

Dictionary: Last updated 08/25/2006 / Priority: 1. Mathematics/Physics / 2. Chemistry / 3. Electronic engineering 



CLAIMS 
[Claim(s)] 

[Claim 1] The electrode replacement method which makes it the electrode replacement 
method in a small hole electrical discharge machine, and is characterized by having each 
following process, (a) The process which positions the processing head in a small hole 
electrical discharge machine to an. electrode replacement position, (b) The process which 
deduces the electrode of the request currently held at the electrode stocker in an electrode 
replacement position, (c) The process which transports the electrode deduced by the electrode 
replacement position to the lower part position of the principal axis with which said processing 
head was equipped, and positions it with an electrode holder concrete supply system, (d) while 
holding the electrode holder beforehand attached to the upper limit part of an electrode by the 
zipper with which said principal axis was made to descend and the principal axis concerned 
was equipped The process which makes said electrode holder stick to the seal member which 
can-led out interior to said zipper that disclosure of the working liquid supplied to an electron 
discharge method part through a zipper and an electrode should be prevented. 
[Claim 2] The electrode guide exchange method which makes it the electrode guide exchange 
method in a small hole electrical discharge machine, and is characterized by having each 
following process, (a) [ the electrode guide stocker holding two or more electrode guides which 
cany out attachment-and-detachment exchange to the processing head in a small hole 
electrical discharge machine ] Process (b) positioned to an electrode guide attachment-and- 
detachment exchange position Process (c) which positions a processing head in the upper part 
position of the electrode guide of the request currently held at the electrode guide stocker 
positioned to the attachment-and-detachment exchange position A processing head is 
descended. Process (d) which engages a desired electrode guide with the electrode guide 
applied part with which the processing head concerned was equipped Process which fixes an 
electrode guide with the locking device with which the above-mentioned electrode guide 



http://dossierl.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejije?u=http%3A%2F%2Fdossierl%2Ei... 9/25/06 



JP,08-290332,A(1996) [CLAIM + DETAILED DESCRIPTION] 



Page 2 of 25 



applied part was equipped. ^ « 

[Claim 3] Two or more holder supporter material which supports horizontally the electrode 
holder attached to the upper limit part of an electrode removable is prepared in the endless 
chain prepared horizontally possible [ a run ]. Electrode replacement equipment which holds 
the electrode holder cunrently supported by the holder supporter material deduced and 
positioned in the predetermined position, forms an electrode holder concrete supply system 
transportable to the electrode replacement position of a small hole electrical discharge 
machine, and is characterized by things. 

[Claim 4] Electrode replacement equipment according to claim 3 characterized by having the 
magnet for carrying out fixed holding of the electrode holder to holder supporter material. 
[Claim 5] Electrode replacement equipment according to claim 3 or 4 characterized by having 
the electrode guide stocker holding two or more electrode guides which cany out attachment- 
and-detachment exchange to the processing head in a small hole electrical discharge machine 
free [ movement in the electrode guide exchange position of said small hole electrical 
discharge machine ]. 

[Claim 6] Electrode replacement equipment according to claim 5 characterized by having the 
magnet for canying out fixed holding of the electrode guide to an electrode guide stocker. 
[Claim 7] [ the slide block prepared in the direction of front and rear, right and left free / a 
movement-zone arrangement / in the upper part position of a wori< table ] Prepare a 
processing head, enabling free vertical position regulation, and the principal axis equipped with 
the zipper which holds an electrode upper limit part to this processing head is established 
possible [ up-and-down motion ]. In the small hole electrical discharge machine of composition 
of having had, the electrode guide equipment which shows said electrode to the lower part 
position of this principal axis [ said zipper ] The small hole electrical discharge machine 
characterized by being the composition in which attachment-and-detachment exchange of the 
electrode holder attached to the upper limit part of an electrode is free, and being the 
composition which carried out the interior of the seal member stuck to said electrode holder 
that disclosure of the working liquid which circulates from a zipper to an electrode through an 
electrode holder should be prevented. 

[Claim 8] the electrode guide which electrode guide equipment is equipped with the tapered 
hole guided focusing on the lower limit part of an electrode, and shows an electrode to this 
tapered hole bottom ~ attachment and detachment - the small hole electrical discharge 
machine according to claim 7 characterized by being the composition which it had 
exchangeable. 

[Claim 9] A processing head is prepared in the slide block prepared in the direction of front and 
rear, right and left free [ a movement-zone an-angement ] in the upper part position of a work 
table, enabling free vertical position regulation. In the small hole electrical discharge machine 
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of composition of liaving had electrode guide equipment which prepares the principal axis 
equipped with the zipper holding the upper limit part of an electrode in this processing head 
possible [ up-and-down motion ], and shows it to said electrode in the lower part position of this 
principal axis the electrode guide which said electrode guide equipment is equipped with the 
tapered hole guided focusing on the lower limit part of an electrode, and shows an electrode to 
this tapered hole bottom ~ attachment and detachment ~ the small hole electrical discharge 
machine characterized by being the composition which it had exchangeable. 
[Claim 10] Claim 7 characterized by equipping the zipper of a principal axis with the electrode 
deflection an^ester which prevents the deflection of the electrode when attaching an electrode, 
8, or a small hole electrical discharge machine given in 9. 

[Claim 1 1] An electrode deflection arrester is a small hole electrical discharge machine 
according to claim 10 which sways, prepares a prevention member, prepares this deflection 
prevention member as possible [ up-and-down motion ] in one as said principal axis, and 
possible [ a fixed stop in a predetemiined position ], and is characterized by having the slot of 
the shape of V type which regulates an electrode horizontally. 

[Claim 12] The small hole electrical discharge machine according to claim 11 which prepares 
the magnet for uniting both with the principal-axis head side or one side of a deflection 
prevention member, prepares the magnet for carrying out the fixed stop of the deflection 
prevention member in a predetermined position in either said deflection prevention member or 
a fixed portion, and is characterized by things. 

[Claim 13] Make it the electrode holder used equipping the upper limit part of an electrode, and 
a collet fitting hole is established in a tubed outer case removable by the zipper with which the 
principal axis in a small hole electrical discharge machine was equipped. While inserting and 
preparing the collet which can pinching fix an electrode in the above-mentioned collet fitting 
hole, the elastic member for seals is intervened and prepared between the above-mentioned 
collet upper surface and a collet fitting hole. And the electrode holder which screws in said 
outer case the thread part material in which bolting [ part / which was formed in the above- 
mentioned collet lower part / taper ] is possible possible [ regulation ], and is characterized by 
things. 

[Claim 14] The elastic member for seals is an electrode holder according to claim 13 
characterized by being the composition of performing simultaneously the seal between a collet 
fitting hole and a collet and between a collet and an electrode. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the arrangement for Interchanging, small hole 
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electrical discharge machine, and electrode holder which are used for the exchange method 
and this method of performing attachment-and-detachment exchange of an electrode and an 
electrode guide to a work to the small hole processing machine which performs the electron 
discharge method of a small hole. 
[0002] 

[Description of the Prior Art] As an example of precedence concerning this invention, there is 
JP.H3-287318,A, for example. [ the composition of this example of precedence / the flame 
prepared in the direction which canries out approach estrangement to the principal axis in an 
electrical discharge machine free / reciprocation ] It is the composition which supported 
horizontally the zipper part attached to the support hole of a large number which fomied the 
disc-like palette for zippers pivotabie, and were prepared near the periphery edge of this 
palette for zippers at the upper limit part of the pipe electrode removable. 
[0003] 

[Problem to be solved by the invention] After circling in the palette for zippers and deducing a 
desired pipe electrode in an exchange position in the conventional composition like the above- 
mentioned, It is the composition of equipping with a new pipe electrode to a principal axis, by 
moving the palette for zippers to the position of the principal axis in an electrical discharge 
machine, making the palette for zippers go up after that, and intercalating in the pipe electrode 
holder of a principal axis the pipe electrode deduced in the exchange position. 
[0004] That is, in the example of precedence, since it is the composition of moving to the lower 
part position of the principal axis of an electrical discharge machine, and positioning the palette 
for zippers itself which supported many pipe electrodes, there is a problem of versatility ~ big 
space is required for the lower part position of a principal axis, and is located in it, for example 
— which should be solved. 
[0005] 

[Means for solving problem] This invention was made in view of the conventional problem like 
the above-mentioned, and to Claim 1 [ written invention ] The (a) process which makes it the 
electrode replacement method in a small hole electrical discharge machine, and positions the 
processing head in a small hole electrical discharge machine to an electrode replacement 
position. The (b) process which deduces the electrode of the request cun-ently held at the 
electrode stocker in an electrode replacement position, The (c) process which transports the 
electrode deduced in the electrode replacement position to the lower part position of the 
principal axis with which said processing head was equipped, and positions it with an electrode 
holder concrete supply system. While holding the electrode holder beforehand attached to the 
upper limit part of an electrode by the zipper with which said principal axis was made to 
descend and the principal axis concerned was equipped It is the electrode replacement 
method which consists of a (d) process which makes said electrode holder stick to the seal 
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member which carried out interior to said zipper that disclosure of the worl<lng liquid supplied 
to an electron discharge method part through a zipper and an electrode should be prevented. 
[0006] Invention according to claim 2 is made into the electrode guide exchange method in a 
small hole electrical discharge machine, (a) which positions the electrode guide stocker 
holding two or more electrode guides which carry out attachment-and-detachment exchange to 
the processing head in a small hole electrical discharge machine to an electrode guide 
attachment-and-detachment exchange position ~ a process ~ The (b) process which positions 
a processing head in the upper part position of the electrode guide of the request cun-ently 
held at the electrode guide stocker positioned to the attachment-and-detachment exchange 
position, It Is the electrode guide exchange method which serves as more the (c) process 
engaged in the electrode guide of said request, and the (d) process which fixes an electrode 
guide with the locking device which prepared for the above-mentioned electrode guide applied 
part at the electrode guide applied part which descended and equipped the processing head 
concerned with the processing head. 

[0007] [ invention according to claim 3 / the endless chain prepared horizontally possible / a 
run ] Two or more holder supporter material which supports horizontally the electrode holder 
attached to the upper limit part of an electrode removable is prepared. It is electrode 
replacement equipment which holds the electrode holder cun-ently supported by the holder 
supporter material deduced and positioned in the predetermined position, and fomns an 
electrode holder concrete supply system transportable to the electrode replacement position of 
a small hole electrical discharge machine. 

[0008] Invention according to claim 4 is electrode replacement equipment equipped with the 
magnet for carrying out fixed holding of the electrode holder to holder supporter material in 
invention according to claim 3. 

[0009] Invention according to claim 5 is composition equipped with the electrode guide stocker 
holding two or more electrode guides which carry out attachment-and-detachment exchange to 
the processing head in a small hole electrical discharge machine free [ movement in the 
electrode guide exchange position of said small hole electrical discharge machine ] in invention 
according to claim 3 or 4. 

[0010] Invention according to claim 6 is composition equipped with the magnet for carrying out 
fixed holding of the electrode guide to an electrode guide stocker in invention according to 
claim 5. 

[001 1] [ invention according to claim 7 / the slide block prepared in the direction of front and 
rear, right and left free / a movement-zone arrangement / in the upper part position of a work 
table ] Prepare a processing head, enabling free vertical position regulation, and the principal 
axis equipped with the zipper which holds an electrode upper limit part to this processing head 
is established possible [ up-and-down motion ]. In the small hole electrical discharge machine 
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of composition of having liad, tlie electrode guide equipment whicli shows said electrode to the 
lower part position of this principal axis [ said zipper ] It is the composition in which attachment- 
and-detachment exchange of the electrode holder attached to the upper limit part of an 
electrode is free, and is the small hole electrical discharge machine of composition of having 
canried out the interior of the seal member stuck to said electrode holder that disclosure of the 
working liquid which circulates from a zipper to an electrode through an electrode holder 
should be prevented. 

[0012] the electrode guide which electrode guide equipment is equipped with the tapered hole 
guided focusing on the lower limit part of an electrode in invention according to claim 7 as for 
invention according to claim 8, and shows an electrode to this tapered hole bottom - 
attachment and detachment - it is the composition which it had exchangeable. 
[0013] Invention according to claim 9 is prepared for a processing head in the slide block 
prepared in the direction of front and rear, right and left free [ a movement-zone an-angement ] 
in the upper part position of a work table, enabling free vertical position regulation. In the small 
hole electrical discharge machine of composition of having had electrode guide equipment 
which prepares the principal axis equipped with the zipper holding the upper limit part of an 
electrode In this processing head possible [ up-and-down motion ], and shows it to said 
electrode in the lower part position of this principal axis the electrode guide which said 
electrode guide equipment is equipped with the tapered hole guided focusing on the lower limit 
part of an electrode, and shows an electrode to this tapered hole bottom - attachment and 
detachment ~ it is the small hole electrical discharge machine of composition of having had 
exchangeable. 

[0014] Invention according to claim 10 is a small hole electrical discharge machine equipped 
with the electrode deflection arrester which prevents the deflection of the electrode when 
attaching an electrode to Claim 7, 8, or 9 in invention of a description at the zipper of a 
principal axis. 

[0015] It is the small, hole electrical discharge machine which invention according to claim 1 1 
prepares the deflection prevention member of the shape of V type to which an electrode 
deflection arrester canies out engaging support of the electrode horizontally in invention 
according to claim 10, and prepares this deflection prevention member as possible [ up-and- 
down motion ] in one as said principal axis, and possible [ a fixed stop in a predetermined 
position ]. 

[0016] In Invention according to claim 1 1 , invention according to claim 12 [ the principal-axis 
head side or one side of a deflection prevention member ] It is the small hole electrical 
discharge machine which prepares the magnet for unifying both and prepares the magnet for 
canying out the fixed stop of the deflection prevention member in a predetermined position in 
either said deflection prevention member or a fixed portion. 



http://dossierl.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl%2Ei... 9/25/06 



JP,08-290332,A(1996) [CLAIM + DETAILED DESCRIPTION] 



Page 7 of 25 



[0017] Invention according to claim 13 is made into the electrode holder used equipping the 
upper limit part of an electrode. A collet fitting hole is established in a tubed outer case 
removable by the zipper with which the principal axis in a small hole electrical discharge 
machine was equipped. While inserting and preparing the collet which can pinching fix an 
electrode in the above-mentioned collet fitting hole, the elastic member for seals is intervened 
and prepared between the above-mentioned collet upper surface and a collet fitting hole. And 
it is the electrode holder which screws in said outer case the thread part material in which 
bolting [ part / which was fomned in the above-mentioned collet lower part / taper ] is possible 
possible [ regulation ]. 

[0018] Invention according to claim 14 is the electrode holder of composition of that the elastic 
member for seals performs simultaneously the seal between a collet fitting hole and a collet 
and between a collet and an electrode in invention accorcJing to claim 13. 
[0019] 

[Function] Invention according to claim 1 1s made into the electrode replacement method in a 
small hole electrical discharge machine. The (a) process which positions the processing head 
in a small hole electrical discharge machine to an electrode replacement position. The (b) 
process which deduces the electrode of the request currently held at the electrode stocker in 
an electrode replacement position, The (c) process which transports the electrode deduced in 
the electrode replacement position to the lower part position of the principal axis with which 
said processing head was equipped, and positions it with an electrode holder concrete supply 
system, While holding the electrode holder beforehand attached to the upper limit part of an 
electrode by the zipper with which said principal axis was made to descend and the principal 
axis concerned was equipped It becomes the (d) process which mal<es said electrode holder 
stick to the seal member which earned out interior to said zipper that disclosure of the working 
liquid supplied to an electron discharge method part through a zipper and an electrode should 
be prevented more. 

[0020] While positioning the processing head in a small hole electrical discharge machine to an 
electrode replacement position by the above-mentioned composition, after deducing the 
electrode of the request currently held at the electrode stocker in an electrode replacement 
position, Transport the electrode concerned to the lower part position of the principal axis of a 
processing head with an electrode holder concrete supply system, and said principal axis is 
descended after that. If the electrode holder attached to the upper limit part of an electrode by 
the zipper with which the principal axis was equipped is held, it will be stuck to an electrode 
holder by the seal member which carried out interior to the above-mentioned zipper, and 
disclosure of working liquid will be prevented. 

[0021] Invention according to claim 2 is made into the electrode guide exchange method in a 
small hole electrical discharge machine, (a) which positions the electrode guide stocker 
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holding two or more electrode guides which carry out attachment-and-detachment exchange to 
the processing head in a small hole electrical discharge machine to an electrode guide 
attachment-and-detachment exchange position - a process - The (b) process which positions 
a processing head in the upper part position of the electrode guide of the request currently 
held at the electrode guide stocker positioned to the attachment-and-detachment exchange 
position, It becomes the electrode guide applied part which descended and equipped the 
processing head concerned with the processing head from the (c) process engaged in the 
electrode guide of said request, and the (d) process which fixes an electrode guide with the 
locking device which prepared for the above-mentioned electrode guide applied part. 
[0022] While positioning the electrode guide stocker holding two or more electrode guides to 
an electrode guide exchange position by the above-mentioned composition After descending a 
processing head after positioning a processing head in the upper part position of the electrode 
guide of the request on the above-mentioned electrode guide stocker, and equipping an 
electrode guide applied part with said electrode guide, an electrode guide applied part can be 
certainly equipped with an electrode guide by operating a locking device. 
[0023] [ invention according to claim 3 / the endless chain prepared horizontally possible / a 
run ] Two or more holder supporter material which supports horizontally the electrode holder 
attached to the upper limit part of an electrode removable is prepared. The electrode holder 
cunrently supported by the holder supporter material deduced and positioned in the 
predetermined position is held, and an electrode holder concrete supply system transportable 
to the electrode replacement position of a small hole electrical discharge machine is formed. 
[0024] Therefore, with an electrode holder concrete supply system, the electrode holder 
cun-entiy supported by the holder supporter material deduced and positioned in the 
predetermined position can be transported to the electrode replacement position of a small 
hole electrical discharge machine, and a small hole electrical discharge machine can be 
equipped with it. 

[0025] It can certainly fix an electrode holder to it to holder supporter material while it can 
detach and attach the electrode holder to holder supporter material easily, since invention 
according to claim 4 is [ holder supporter material ] the composition equipped with the magnet 
for carrying out fixed holding of the electrode holder. 

[0026] [ invention according to claim 5 / the electrode guide stocker holding two or more 
electrode guides which carry out attachment-and-detachment exchange to the processing 
head in a small hole electrical discharge machine ] Since it has free [ movement in the 
electrode guide exchange position of said small hole electrical discharge machine ], an 
electrode guide can be exchanged corresponding to the path of the electrode with which a 
small hole electrical discharge machine is equipped, and it can respond to the electrode of 
various paths. 
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[0027] It can ensure immobilization of the electrode guide to an electrode guide stocker while 
attachment and detachment of the electrode guide to an electrode guide stocker are easy for 
it, since invention according to claim 6 is equipped with the magnet for carrying out fixed 
holding of the electrode guide to an electrode guide stocker. 

[0028] [ invention according to claim 7 / the slide block prepared in the direction of front and 
rear, right and left free / a movement-zone arrangement / in the upper part position of a work 
table ] Prepare a processing head, enabling free vertical position regulation, and the principal 
axis equipped with the zipper which holds an electrode upper limit part to this processing head 
is established possible [ up-and-down motion ]. In the small hole electrical discharge machine 
of composition of having had, the electrode guide equipment which shows said electrode to the 
lower part position of this principal axis [ said zipper ] [ that it is the composition in which 
attachment-and-detachment exchange of the electrode holder attached to the upper limit part 
of an electrode is free, and disclosure of the working liquid which circulates from a zipper to an 
electrode through an electrode holder should be prevented ] Since it is the composition which 
carried out the interior of the seal member stuck to said electrode holder, even if it is the case 
where electrodes are exchanged, disclosure of working liquid is ensured each time. 
[0029] In invention according to claim 8, [ electrode guide equipment ] Have the tapered hole 
guided focusing on the lower limit part of an electrode, and [ this tapered hole bottom ] the 
electrode guide to which it shows an electrode ~ attachment and detachment ~ since it is the 
composition which it had exchangeable, corresponding to change of the path of an electrode, 
an electrode guide can be exchanged and it can respond, and induction of the electrode to an 
electrode guide can be ensured after electrode guide exchange. 
[0030] Invention according to claim 9 is prepared for a processing head in the slide block 
prepared in the direction of front and rear, right and left firee [ a movement-zone an-angement ] 
in the upper part position of a work table, enabling free vertical position regulation. In the small 
hole electrical discharge machine of composition of having had electrode guide equipment 
which prepares the principal axis equipped with the zipper holding the upper limit part of an 
electrode in this processing head possible [ up-and-down motion ], and shows it to said 
electrode in the lower part position of this principal axis Said electrode guide equipment is 
equipped with the tapered hole guided focusing on the lower limit part of an electrode, the 
electrode guide to which it shows an electrode to this tapered hole bottom ~ attachment and 
detachment ~ since it is the composition which it had exchangeable, an electrode can be 
certainly guided to the electrode guide which can-ied out attachment-and-detachment 
exchange, and an electrode can be guided by an electrode guide. 
[0031] Since invention according to claim 10 equips the zipper of the principal axis with the 
electrode deflection arrester which prevents the deflection of the electrode when attaching an 
electrode, it can perform deflection prevention of an electrode effectively. 
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[0032] invention according to ciaim 1 1 [ an electrode defiection arrester ] Horizontally, prepare 
the deflection prevention member of the shape of V type which carries out engaging support of 
the electrode, and [ this deflection prevention member ] Since it comes to prepare as possible 
[ up-and-down motion ] in one as said principal axis, and possible [ a fixed stop in a 
predetennined position ], when rotating an electrode at the time of an electron discharge 
method, the deflection of the interstitial segment of an electrode is prevented effectively, and 
process tolerance improves more. 

[0033] Invention according to claim 12 [ the principal-axis head side or one side of a deflection 
prevention member ] Prepare the magnet for unifying both and [ either said deflection 
prevention member or a fixed portion ] Since it comes to prepare the magnet for carrying out 
the fixed stop of the deflection prevention member in a predetermined position, according to 
the descent by the side of the principal-axis head according to consumption of an electrode, it 
descends in one, and goes up in one at the time of the rise by the side of a principal-axis head, 
and is fixed to a fixed portion in a predetermined position. 

[0034] Invention according to claim 13 is made into the electrode holder used equipping the 
upper limit part of an electrode. A collet fitting hole is established in a tubed outer case 
removable by the zipper with which the principal axis in a small hole electrical discharge 
machine was equipped. While inserting and preparing the collet which can pinching fix an 
electrode in the above-mentioned collet fitting hole, the elastic member for seals is intervened 
and prepared between the above-mentioned collet upper surface and a collet fitting hole. And 
since it comes to screw in said outer case the thread part material in which bolting [ part / 
which was formed in the above-mentioned collet lower part / taper ] is possible possible 
[ regulation ]. if a collet is bound tight by thread part material, while pinching immobilization of 
the electrode by a collet is performed, the elastic member for seals will be compressed and a 
sealing effect will be demonstrated. 

[0035] Since the elastic member for seals of invention according to claim 14 is the composition 
of performing simultaneously the seal between a collet fitting hole and a collet and between a 
collet and an electrode, it can perform easily attachment of the electrode holder to an 
electrode, and the seal between an electrode and a collet. 
[0036] 

[Working example] As notionally shown in drawing 1 , the small hole electrical discharge 
machine 1 concerning this example is equipped with the work table 3 which supports Work W, 
and the slide block 5 is fonned in the upper part position of this work table 3 free [ a 
movement-zone an-angement ] in the direction of front and rear, right and left. 
[0037] And the above-mentioned slide block 5 is equipped with the processing head 7 free 
[ vertical position regulation ], and this processing head 7 is equipped with the principal-axis 
head 9 free ( vertical position regulation ]. The upper limit part of the pipe electrode 1 1 is 
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prepared by this principal-axis head 9 free [ rotation of the principal axis 13 in which holding 
fixing is free ]. 

[0038] The electrode guide equipment 15 which carries out guide supporting of said pipe 
electrode 11 is formed in the lower limit part of the rise-and-fall flame 14 in said processing 
head 7. 

[0039] Although rough composition is already well-known composition and its composition 
which operates each movable part is also well-known at the above time If it explains by way of 
precaution still in detail, a ball screw mechanism (illustration abbreviation) operates by the 
drive of the servomotor Ml with which said work table 3 and the one fixed flame 17 were 
equipped, and it constitutes so that the movement-zone arrangement of the carriage 19 may 
be earned out to a horizontal direction (X axial direction). 

[0040] Said slide block 5 is supported by the above-mentioned carriage 19 movable in the 
direction of order (Y axial direction), and it constitutes so that the movement-zone an-angement 
of the slide block 5 may be carried out by the drive of the servomotor M2 with which the above- 
mentioned carriage 19 was equipped in the direction of order. 

[0041] The rise-and-fall flame 14 of said processing head 7 is supported possible [ up-and- 
down motion ] by the above-mentioned slide block 5, and it is constituted so that a movement- 
zone arrangement of the up-and-down direction (Z axial direction) of said rise-and-fall flame 14 
may be performed by the drive of the servomotor M3 with which the above-mentioned slide 
block 5 was equipped. 

[0042] Said rise-and-fall flame 14 is equipped with the servomotor M4, and by driving this 
servomotor M4, it is constituted so that said principal-axis head 9 may move up and down 
along with the rise-and-fall flame 14. This principal-axis head 9 is equipped with the motor M5 
for rotating said principal axis 13. 

[0043] At the above time, since rough composition is well-known composition as mentioned 
already, the explanation about the operation is omitted. 

[0044] Now, with reference to drawing 2 , the zipper 23 which holds the electrode holder 21 
attached to the upper limit part of the pipe electrode 1 1 removable is attached to the lower limit 
part of the principal axis 13 in the small hole electrical discharge machine concerning this 
example. 

[0045] First, if the composition of the above-mentioned electrode holder 21 is explained, the 
electrode holder 21 is equipped with the tubed outer case 25. While having fonned the through 
tube 25H which can circulate working liquid in the axial center of this outer case 25. the collet 
fitting hole 250 of the diameter of a large is established In the bottom which is a through tube 
25H from the through tube 25H. 

[0046] The upper limit part 25U of the above-mentioned outer case 25 is formed in the byway, 
and the circumferential groove 25G for ball engagement is formed in the lower peripheral face 
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for a major diameter. Furthermore, Flange 25F is formed in the lower part position of the 
above-mentioned circumferential groove 25G, and the ball head lock nut 29 is screwed on the 
lower limit peripheral face removable as thread part material for binding tight the collet 27 
inserted in the collet mounting hole 25C, and fixing. 

[0047] As shown the above-mentioned collet 27 in drawing 3 , while being equipped with the 
insertion hole 27H which can insert in an electrode 1 1 , Slit 27S is formed in the body part. 
Moreover, it has formed in the lower limit peripheral face of a collet 27 in the tapered surface 
27T. Furthermore, the elastic member 31 (refer to drawing 2 ) for seals like rubber is attached 
to the upper surface of a collet 27, for example. _ 
[0048] In addition, as for the above-mentioned elastic member 31 , it is desirable that it is the 
composition attached to the upper surface of a collet 27 in one, for example by adhesion etc. 
However, it is also possible to have composition which only lays the elastic member 31 in the 
upper surface of a collet 27. 

[0049] The tapered surface 27T of said collet 27 and the tapered shape engagement hole 29H 
which can be engaged are formed In said ball head lock nut 29. 

[0050] By the above-mentioned composition, when it is in the.state where the ball head lock 
nut 29 was loosened, an electrode 1 1 is intercalated in the insertion hole 27H of a collet 27 
from the bottom so that the upper limit of an electrode 1 1 may project slightly from the upper 
surface of the elastic member 31 for seals. 

[0051] Then, if the ball head lock nut 29 is bound tight, while the engagement hole 29H of the 
ball head lock nut 29 will engage with the tapered surface 27T of a collet 27 and pressing a 
collet 27 upward in drawing 2 , it becomes the mode which binds the tapered surface 27T tight. 

[0052] When a collet 27 is pressed upward to an outer case 25 like ****, the upper surface of 
the elastic member 31 an-anged on the upper surface of a collet 27 will be stuck by pressure 
on the collet mounting hole 250 upper surface, will be compressed gradually, and will bind an 
electrode 1 1 tight gradually. 

[0053] Therefore, the seal between a collet 27, and the collet mounting hole 25C and a through 
tube 25H and between a collet 27 and an electrode 1 1 is simultaneously performed by 
operation of the elastic member 31. 

[0054] Moreover, when the ball head lock nut 29 binds the tapered surface 27T of a collet 27 
tight, bolting of the electrode 1 1 by a collet 27 will also be performed simultaneously. 
[0055] The electrode holder 21 can be beforehand attached to the upper limit part of an 
electrode 1 1 so that I may be understood from the above-mentioned explanation. 
[0056] Said zipper 23 is constituted as following. That is, as shown in drawing 2 in detail, a 
principal axis 13 is a pipe-like and is inserted possible [ up-and-down motion of the pipe-like 
seal member 33 ] in this principal axis 13. This seal member 33 is always energized downward 
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with the spring 35 which carried out interior to the principal axis 13. and O ring 37 for seals is 
fonned in the peripheral face of this seal member 33. 

[0057] Furthermore, the seal ring 39 which consists of rubber which can contact the upper 
surface of the outer case 25 in said electrode holder 21 is fomned in the lower limit part of the 
above-mentioned seal member 33. 

[0058] Screwing immobilization of the cylindrical shape-like ball holder 41 has been canried out 
at the lower limit periphery of said principal axis 13, and the ball hole 41 H of the radiation 
direction is formed near the lower part of this ball holder 41 . And in these ball hole 41 H, the 
ball 43 which can engage and release the circumferential groove 25G of the outer case 25 in 
said electrode holder 21 freely is inserted. 

[0059] It has fitted into the periphery of the above-mentioned ball holder 41 possible [ up-and- 
down motion of the slide ring 45 which can switch said ball 43 to the state where it released 
with the state where it pressed to inboard, freely ]. And the blade latch 47U for preventing 
secession of the above-mentioned slide ring 45 and 47L are prepared in the position which the 
ball holder 41 isolated up and down. 

[0060] The circumferential groove 45G is formed in the peripheral surface of said slide ring 45, 
and the shifter pin 51 prepared in the shifter lever 49 has engaged with this circumferential 
groove 45G. 

[0061] The above-mentioned shifter lever 49 is a thing of the principal-axis head 9 by which 
one copy is prepared up and down in 9P rockable through the pin 53, and said shifter pin 51 is 
fonned in the tip part of this shifter lever 49. In addition, <A HREF=7AIPN/odseJtm_draw.ipdl? 
NO000=7434&NO5OO=1 E_N/;?7=6?«= In ///////&N0001 =246&N0552=9&N0553=000004" 
TARGET="odseJtm_draw"> drawing 2, in order to make an understanding easy, the shifter 
lever 49 and the shifter pin 51 grade are displayed in model. 

[0062] Said principal-axis head 9 is equipped with the actuator 55, for example at the time, 
such as a fluid pressure cylinder, and interiocking connection of the tip part side of the 
operation lever 55R which can reciprocate freely, and the base side of said shifter lever 49 has 
been carried out in this actuator 55. 

[0063] If operate an actuator 55, a slide ring 45 is made to go up in composition at the above 
time and the upper blade latch 47U is contacted the devotion from the inner skin of the wearing 
hole [ in / the portion of the wide-diameter hole part 45H formed in the lower limit inner skin of 
a slide ring 45 serves as a position corresponding to a ball 43, and / in two or more balls 43 / 
the ball holder 41 ] 41B ~ possible ~ becoming . 

[0064] When It is in the state where the slide ring 45 was moved to the bottom like **** If the 
outer case 25 in said electrode holder 21 is inserted in said wearing hole 41 B from the bottom, 
the upper limit part of the above-mentioned outer case 25 will advance into a principal axis 13, 
and the upper limit side of an outer case 25 carries out adhesion contact, it will resist a spring 
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35 and will make the seal member 33 the seal ring 39 with which the seal member 33 was 
equipped. 

[0065] Therefore, the seal between an outer case 25 and a principal axis 13 is perfomned. 
[0066] If a slide ring 45 is made to descend after the circumferential groove 25G which 
intercalated the outer case 25 into the wearing hole 41 B of the ball holder 41, and was formed 
in the peripheral surface of an outer case 25 like the above-mentioned corresponds with said 
ball 43 It is moved to inboard, and a ball 43 engages with the circumferential groove 25G of an 
outer case 25, and fixes the outer case 25 of the electrode holder 21 . 
[0067] By operating an actuator 55 and moving a slide ring 45 up and down, immobilization of 
the electrode holder 21 which receives a zipper 23, and release can be performed, and 
attachment-and-detachment exchange of the electrode holder 21 to a zipper 23 can be 
performed so that I may be understood from explanation at the above time. 
[0068] As mentioned above, after equipping the principal axis 13 in the principal-axis head 9 
with an electrode 1 1 , the principal-axis head 9 is made to descend to the rise-and-fall flame 14 
of the processing head 7, and an electrode 1 1 performs a small hole electron discharge 
method to the work W on a work table 3. 

[0069] When making the principal-axis head 9 descend and perfomiing a small hole electron 
discharge method to Work W like ****, said electrode guide equipment 15 which carries out 
guide supporting of the electrode 1 1 is constituted as follows. Namely, as shown in drawing 4 
and drawing 5 , in the processing head 7, the bracket 57 is attached to the lower limit part of 
the rise-and-fall flame 14 which can move up and down freely in one. The guide piece 59 
equipped with the tapered hole 59T which guides the lower limit part of an electrode 1 1 in the 
center is attached to the tip part upper surface of this bracket 57. 

[0070] Moreover, while having attached V block 61 [ equipped with the V type-like slot 61G ] in 
one, V blocks counters [ above-mentioned ] 61 and the holder block 63 is attached to the 
undersurface of the tip part of said bracket 57 in one. 

[0071] As for the slot 61 G of the shape of V type of 61 , and the opposed face which countered, 
V blocks of the above-mentioned holder blocks 63 are slightly formed in the concave circle part 
630 of the diameter of a large from the outline dimension of the electrode guide 65 by which 
attachment-and-detachment exchange is carried out. 

[0072] Furthermore, the actuator 67 like the small cylinder for carrying out press immobilization 
of said V blocks of electrode guides 65 in the slot 61 G on 61 is attached to said holder block 
63. The lock member 69 which reciprocates by the drive of this actuator 67 is formed possible 
[ frequent appearance ] to the circle part 630 of the concave shape of said holder block 63. 
[0073] Therefore, after Intercalating V blocks of electrode guides 65 in between the circle parts 
630 of the slot 61 G of the shape of V type of 61 , and the concave shape of a holder block 63, 
The electrode guide 65 is fixed by operating an actuator 67 and pressing the electrode guide 
— ) 
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65 into said slot 61 G by t he lock member 69. 

[0074] The electrode guide 65 can be removed downward by operating an actuator 67 to an 
opposite direction and canceling press of t hft elentrnde puide 65 by t he lock member 69. 
[0075] Said electrode guide 65 is the composition which fixed the guide piece 73 to thelower 
part in the flange 71 guide holder 71 of the shape of a cylindrical shape equipped with F. All 
the outer diameters of this guide holder 71 are these sizes. The path of the guide hole 
(illustration abbreviation) with which the center of the above-mentioned guide piece 73 was 
equipped is formed in various sizes so that it may correspond to the path of an electrode 1 1 . 
[0076] Therefore, whenever the path of the electrode 11 with which said principal axis 13 is 
equipped changes, it is necessary to exchange for the electrode guide 65 equipped with the 
guide hole corresponding to the path of the electrode 11. 

[0077] In the state where the electrode holder 21 was beforehand attached to the upper limit 
part to the principal-axis head 9 in the small hole electrical discharge machine 1 conceming 
this example, attachment-and-detachment exchange of an electrode 1 1 can be performed so 
that I may already be understood. Moreover, in electrode guide equipment 15, attachment- 
and-detachment exchange of the electrode guide 65 can be perfomried con-esponding to the 
path of an electrode 11. 

[0078] In order to perfomn automatically attachment-and-detachment exchange of the 
electrode 1 1 to said principal-axis head 9, and attachment-and-detachment exchange of the 
electrode guide 65 to said electrode guide equipment 15, in the side position of said small hole 
electrical discharge machine 1, the arrangement for interchanging 75 (refer to drawing 1 ) is 
anranged. 

[0079] As roughly shown in drawing 1 , electrode replacement equipment 79 is fomied In the 
upper limit part of the mailbox 77 which set up the arrangement for interchanging 75 in the side 
position of the small hole electrical discharge machine 1, and the electrode guide arrangement 
for interchanging 81 is provided in the lower part position of this electrode replacement 
equipment 79. 

[0080] If it explains in detail, as shown in drawing 6 , the hollow member 83 equipped with the 
hollow member 830 is attached to the upper limit part of mailbox 77, and the support main part 
85 is attached to the upper part of this hollow member 83 at one. 

[0081] [ the above-mentioned support main part 85 ] while having attached with the bolt etc. 
the 1st bracket 87 which the tip part projected in one in said small hole electrical discharge 
machine 1 direction The 2nd bracket 89 which the tip part projected to the 1st bracket 87 and a 
counter direction is attached removable through the clamping fixtures 91, such as two or more 
bolts. 

[0082] The axis of rotation 95 Is supported perpendicularly and free [ rotation ] through bearing 
93 by the tip part of said 1st bracket 87, the follower belt pulley 97 is attached to the upper limit 
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part of this axis of rotation 95, and the chain sprocl^et 99 is attached to the lower limit part. And 
the timing belt 103 is ****(ed) to the driving pulley 101 attached to the driving shaft of a 
servomotor M6 with which the 1st bracket 87 was equipped, and said follower belt pulley 97. 
[0083] The chain sprocket 105 is supported free [ rotation ] by the tip part of said 2nd bracket 
89, and the endless chain 107 which surrounded said support main part 85 is horizontally **** 
(ed) to this chain sprocket 105 and said chain sprocket 99. 

[0084] Therefore, the run drive of the endless chain 107 can be horizontally carried out by 
driving said servomotor M6. 

[0085] moreover, when the chain link of the endless chain 107 is added and the endless chain 
107 is constituted for a long time It can respond easily by loosening a clamping fixture 91, 
removing the 2nd bracket 89, exchanging for the 2nd longer bracket, and attaching the chain 
sprocket 1 05 to this 2nd long bracket. 

[0086] That is, by preparing the 2nd bracket of various sizes, when lengthening the endless 
chain 1 07, or when shortening, it can respond easily. 

[0087] Said endless chain 107 does so the function of an electrode stocker to hold two or more 

electrodes 1 1 , and two or more holder supporter material 109 which supports said electrode 

holder 21 removable is attached to the periphery in the predetermined pitch. 

[0088] As shown in drawing 7 , the engagement crevice 109C which canries out engaging 

support of the electrode holder 21 carries out the aperture of the above-mentioned holder 

supporter material 109 in the direction of outside, and it is provided. And in this example, the 

ball plunger 1 1 1 is fonned in the both-sides wall of the engagement crevice 109C as a fixed 

holding implement for carrying out fixed holding of the electrode holder 21 . 

[0089] Therefore, the electrode holder 21 can be detached in drawing 7 and attached from a 

horizontal direction to the holder supporter material 109. 

[0090] By the way, although the composition which formed the ball plunger 1 1 1 as a fixed 
holding implement was explained in this example In order to simplify composition more, it is 
the thing of said engagement crevice 109C which can form a magnet 1 13 in the portion of a 
position, for example, a back wall part, suitably, and can also omit the above-mentioned ball 
plunger 111. 

[0091] In addition, it is also possible for either the pole plunger 1 1 1 or the magnet 1 13 to use 
both, and it to use the clip using the elasticity of the flat spring further as a fixed holding 
implement. 

[0092] In order to perform address attachment to two or more holder supporter material 109 
attached to said endless chain 107, as shown in drawing 6 , DOGU 115 is attached to the 
holder supporter material 109 showing a home position, and the proper sensor 117 which 
detects above-mentioned DOGU 1 15 is suitably attached to the position. 
[0093] Moreover, the sensor 1 19 for detecting whether said holder supporter material 109 is 
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equipped with the electrode holder 21 is formed in the position corresponding to the electrode 
replacement position for performing attachment-and-detachment exchange of an electrode 1 1 
to said small hole processing machine 1. 

[0094] In order to supply the electrode holder 21 currently supported by the holder supporter 
material 109 deduced in the above-mentioned electrode replacement position to the small hole 
electrical discharge machine 1 Moreover, in order to draw the electrode holder 21 with which 
the small hole electrical discharge machine 1 was equipped in the holder supporter material 
109 of the empty deduced in the electrode replacement position, the electrode holder concrete 
supply system 121 is formed. 

[0095] In detail, as shown in drawing 6 , in the hollow part 830 in said hollow member 83, the 
to-and-fro operation equipment 123 like a fluid pressure cylinder is arranged. The slide bar 125 
is connected with the tip part of the to-and-fro operation lever 123R with which this to-and-fi-o 
operation equipment 123 was equipped free [ reciprocation ] in one through the bracket. 
[0096] The above-mentioned slide bar 125 is supported free [ reciprocation ] by the slide guide 
127 attached to the hollow member 83, and the support block 129 is attached to the tip part of 
this slide bar 125. 

[0097] and [ the upper surface of the above-mentioned support block 129 ] It has by the tip 
side, the pinching nail 131 of the pair which can pinch said electrode holder 21 freely is 
attached free [ opening and closing ] through the pin 133, and it has equipped with the actuator 
135 like the mini cylinder for opening and closing the pinching nail 131 of a pair between the 
base sides of both the above-mentioned pinching nails 131. 

[0098] By composition, the circulation run of the endless chain 107 can be earned out by 
driving a servomotor M6 in electrode replacement equipment 79 at the above time. 
[0099] And the position where the sensor 117 detected DOGU 1 15 with which the holder 
supporter material 109 for home positions attached to the endless chain 107 was equipped is 
set up as a home position. And by detecting and managing the number of rotations of a 
servomotor M6 (for example, each holder supporter material 109 being considered as the 
composition deduced in the position corresponding to a sensor 119 for every rotation of a 
servomotor M6) The address of the holder supporter material 109 deduced in the position 
con-esponding to a sensor 119 is detectable. 

[0100] If a servo M6 is driven and the desired holder supporter material 109 is deduced and 
positioned in an electrode replacement position like the above-mentioned, the existence of the 
electrode holder 21 will be detected by a sensor 119. 

[0101] After deducing the desired holder supporter material 109 In an electrode replacement 
position like ****, the pinching nail 131 in the electrode holder concrete supply system 121 is 
held to ******, If to-and-fro operation equipment 123 is operated and the to-and-fro operation 
lever 123R is made to move forward, the electrode holder 21 deduced in the electrode 
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replacement position will be put between the pinching nails 131 of a pair. 

[0102] Then, if it operates in the direction which closes the pinching nail 131 with an actuator 

135, the electrode holder 21 will be pinched by the pinching nail 131 of a pair. 

[0103] If the to-and-fro operation lever 123R is made to move forward further after pinching the 

electrode holder 21 with the pinching nail 131 of a pair like **** The ball plunger 1 1 1 or magnet 

113 with which the holder supporter material 109 was equipped is resisted, the electrode 

holder 121 is removed from the engagement crevice 109C of the holder supporter material 

109, and is transported to the small hole electrical discharge machine 1 side, and the principal 

axis 13 of the small hole electrical discharge machine 1 is equipped with it. 

[0104] The **** can remove the electrode holder 21 from the principal axis 13 of the small hole 

electrical discharge machine 1, and the holder supporter material 109 of the above-mentioned 

empty can be made to support it conversely in the state where the empty holder supporter 

material 109 was deduced and positioned in the electrode replacement position. 

[0105] Again with reference to drawing 1 , said mailbox 77 Is equipped with said electrode 

guide an-angement for interchanging 81 possible [ vertical position regulation ] in the lower part 

position of said electrode replacement equipment 7. 

[0106] That is, the bracket 137 is attached to said mailbox 77 possible [ vertical position 
regulation ], and the slide guide 139 is attached to this bracket 137. For example at the time, 
such as a fluid pressure cylinder, with to-and-fro operation equipment (illustration 
abbreviation), in this slide guide 139, reciprocate horizontally, and the slide member 141 is 
supported. The electrode guide stocker 143 which supported two or more electrode guides 65 
removable is formed in the tip part of this slide member 141 . 

[0107] As shown in drawing 9 , the electrode guide stocker 143 consists of a plate, and two or 
more magnets 145 for **-anrival-holding two or more electrode guides 65 are laid under the 
upper surface. 

[0108] In the above-mentioned composition, a stocker 143 can be positioned to an electrode 
guide attachment-and-detachment exchange position by operating the to-and-fi-o operation 
equipment in the electrode guide arrangement for interchanging 81, and making the electrode 
guide stocker 143 located in a retreated location move forward to the small hole electrical 
discharge machine 1 side. 

[0109] After positioning the electrode guide stocker 143 to an electrode guide attachment-and- 
detachment exchange position like ****, the processing head 7 in the small hole electrical 
discharge machine 1 is positioned In the upper part position of the electrode guide 65 of the 
request on the above-mentioned stocker 143. 

[01 10] Then, if said processing head 7 is made to descend, intercalation engagement of the 
electrode guide 65 of said request will be carried out relatively at the electrode guide 
equipment circles between the slot 61 G of the shape of V type of V block 61 and the concave 
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circle part 63 of a holder block 63 in said electrode guide equipment 15. Therefore, it is 
equipped with the electrode guide 65 to electrode guide equipment 15 by operating an actuator 
67 after that and pressing the electrode guide 65 by the lock member 69. 
[0111] Corresponding to the path of an electrode 11, attachment-and-^detachment exchange of 
the electrode guide 65 can be carried out to guide equipment 15 so that I may be understood 
from explanation at the above time. 

[0112] As mentioned above, in order to prevent the deflection of the electrode 1 1 at the time of 
performing attachment-and-detachment exchange of an electrode 1 1 to the principal axis 13 of 
the processing head 7 In the small hole electrical discharge machine 1, the electrode deflection 
anrester 147 is formed in the rise-and-fall flame 14 in said processing head 7. 
[0113] As roughly shown in drawing 1 , the above-mentioned electrode deflection arester 147 
is the composition that the deflection prevention member 151 was supported possible [ up- 
and-down motion ] by the guide bar 149 of the up-and-down direction attached to the lower 
part of the rise-and-fall flame 14. 

[01 14] In detail, as shown in drawing 10 and drawing 1 1 , to the flank of the rise-and-fall flame 
14 in the processing head 7 The up ami 153U. The bracket 153 of the shape of KO type 
equipped with the lower ami 153L and the middle tenminal area 153M Is attached, and said 
guide bar 149 is perpendicularly supported between the up-and-down arm 153U and 153L. 
[0115] The rise-and-fall block 155 is supported by the above-mentioned guide bar 149 possible 
[ up-and-down motion ], and said deflection prevention member 151 is attached to this rise- 
and-fall block 155. 

[0116] The tip part of this deflection prevention member 151 is extended in the direction 
approached to the axial center of the principal axis 13 with which said principal-axis head 9 
was equipped, and the V type-like slot 151G for regulating the electrode 1 1 with which the 
principal axis 13 was equipped, and preventing deflection is fomied in the tip part. 
[0117] Since up-and-down motion of said principal-axis head 9 is followed and said deflection 
prevention member 151 is moved up and down in one, the magnet 157 of ****** has been 
attached to either the principal-axis head 9 or the rise-and-fall block 155. 
[01 18] Moreover, the blade latch block 159 for setting up the rise stop position of the deflection 
prevention member 151 is supported by said guide bar 149 possible [ up-and-down motion ]. 
The magnet 161 which can fix this blade latch block 159 to a desired height position freely with 
fasteners, such as a lock screw (illustration abbreviation), and **-amval-holds said rise-and-fall 
block 155 for this blade latch block 159 is formed. 

[01 19] If it equips with an electrode 1 1 to a principal axis 13 by the above-mentioned 
composition in the state of carrying out the Mogami ** of the principal-axis head 9 as shown in 
drawing 1 , near the lower limit part of the above-mentioned electrode 1 1 will sway, it will 
engage with the slot 151G of the prevention member 151, and deflection will be regulated. 
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Therefore, the big deflection of an electrode 1 1 is prevented. 

[0120] Since the deflection of an electrode 11 is controlled by the slot 151G of the' deflection 
prevention member 151 when rotating an electrode 11 and descending the ** principal-axes 
head 9 at the time of an electron discharge method, a highly precise small hole electron 
discharge method is possible. 

[0121] If the principal-axis head 9 descends and a magnet 157 contacts the rise-and-fall block 
155 like the above-mentioned, ** arrival with a magnet 161 will be resisted, it will sway, and the 
prevention member 151 will descend in one with the principal-axis head 9. And when the 
principal-axis head 9 goes up, ** arrival Is carried out to a magnet 157, and It goes up in one. 
[0122] If it goes up in one with the principal-axis head 9 and the rise-and-fall block 155 
contacts the blade latch block 159. ** arrival with a magnet 157 will be resisted, and it will be 
released from the principal-axis head 9, and will be **-amval-held with a magnet 161 at the 
blade latch block 159. 

[0123] Since said blade latch block 159 can adjust a height position, it can prevent the 
deflection of an electrode 1 1 effectively by adjusting the height position beforehand 
con-esponding to the portion which becomes large [ the deflection (amplitude) of an electrode 
1 1 ] corresponding to the length of the early electrode 11. 

[0124] In composition, attachment-and-detachment exchange of the electrode 11 to the 
principal axis 13 of the principal-axis head 9 with which the processing head 7 in the small hole 
electrical discharge machine 1 was equipped, and attachment-and-detachment exchange of 
the electrode guide 65 to electrode guide equipment 15 are performed as following at the 
above time. 

[0125] That is, when said principal axis 13 is equipped with the electrode holder 21, the 
processing head 7 in the small hole electrical discharge machine 1 is first positioned in the 
electrode replacement position of the small hole electrical discharge machine 1. 
[0126] In electrode replacement equipment 79. the endless chain 107 is rotated and the empty 
holder supporter material 109 is positioned In the electrode replacement position 
corresponding to a sensor 119. 

[0127] Next, the operation lever 123R in the electrode holder concrete supply system 121 is 
made to move fonward. After pinching the electrode holder 21 currently held at the principal 
axis 13 with the pinching nail 131 of a pair, release immobilization of the electrode holder 21 by 
a zipper 23, the principal-axis head 9 is made to go up, and the electrode holder 21 is removed 
from a principal axis 13. 

[0128] Then, the operation lever 123R is made to retreat, it engages with the engagement 
crevice 109C of the empty holder supporter material 109, and ** arrival of the removed 
electrode holder 21 is carried out to a magnet 1 13. And the pinching nail 131 of a pair is 
opened and said operation lever 123R is retreated to the maximum retreated location. 
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[0129] Next, after driving the servomotor M6 in electrode replacement equipment 79 and 
deducing and positioning the desired holder supporter material 109 in an electrode 
replacement position, The operation lever 123R in the electrode holder concrete supply system 
121 is made to move forward, and the electrode holder 21 cunrently held by the pinching nail 
131 of the pair at the above-mentioned holder supporter material 109 is pinched. 
[0130] Then, resist an^ival with the magnet 1 13 of the holder supporter material 109, said 
operation lever 123R is made to move forward further, and the electrode holder 21 currently 
held at said pinching nail 131 is positioned in the lower part position of the principal-axis head 
9 in the small hole electrical discharge machine 1. And after equipping with the electrode 
holder 21 the zipper 23 which descended and equipped the principal axis 13 with the principal- 
axis head 9, pinching by the pinching nail 131 is released and the operation lever 123R is 
retreated in the original position. 

[0131] [ the electrode 1 1 bottom in the state where it was made the electrode holder 21 
concerned under ] when a principal axis 13 is equipped with the electrode holder 21 new like 
**** Since it is located in slot 151 G of the deflection prevention member 151 in the electrode 
deflection arrester 147 and vibration Is regulated, the big deflection of an electrode 11 is 
prevented effectively. 

[0132] In order to perform attachment-and-detachment exchange of the electrode guide 65 
corresponding to the path of the electrode 11 which carried out attachment-and-detachment 
exchange to the principal-axis head 9, first, the electrode guide stocker 143 in the electrode 
guide an-angement for interchanging 81 is made to move forward from a retreated location, 
and it positions in an electrode guide attachment-and-detachment exchange position. [ next, 
the electrode guide equipment 15 in the processing head 7 in the small hole electrical 
discharge machine 1 ] It positions in the position corresponding to the magnet 145 of the blank 
without the electrode guide 65 of said stocker 143, and arrival uses as said magnet 145 the 
electrode guide 65 with which electrode guide equipment 15 is equipped, it is released, and 
electrode guide equipment 15 is made to go up slightly. 

[0133] Then, electrode guide equipment 15 is positioned in the upper part position of the 
electrode guide 65 of the request currently held at the electrode guide stocker 143. By 
pressing the electrode guide 65 by the lock member 69 after making it descend and 
intercalating V blocks of desired electrode guides 65 in the applied part between the slot 61 G 
of the shape of V type of 61 , and the concave circle part 630 of a holder block 63 It is 
exchangeable for the electrode guide 65 corresponding to the path of the electrode 11. 
[0134] If the processing head 7 is positioned corresponding to the desired position of Work W 
and the principal-axis head 9 is made to descend, after exchanging an electrode 1 1 and 
exchanging the electrode guide 65 corresponding to the path of an electrode 11 , as mentioned 
above The lower limit part of an electrode 1 1 is guided to the tapered hole 59T of the guide 
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piece 59, and is inserted in the electrode guide 65. 

[0135] And electric discharge is started between an electrode 1 1 and Work W, and the electron 

discharge method of a small hole is perfomned to Work W. 

[0136] 

[Effect of the Invention] So that I may be understood from explanation of an example at the 
above time [ invention according to claim 1 ] The (a) process which makes it the electrode 
replacement method in a small hole electrical discharge machine, and positions the processing 
head in a small hole electrical discharge machine to an electrode replacement position. The (b) 
process which deduces the electrode of the request currently held at the electrode stocker in 
an electrode replacement position, The (c) process which transports the electrode deduced in 
the electrode replacement position to the lower part position of the principal axis with which 
said processing head was equipped, and positions it with an electrode holder concrete supply 
system, While holding the electrode holder beforehand attached to the upper limit part of an 
electrode by the zipper with which said principal axis was made to descend and the principal 
axis concerned was equipped It consists of a (d) process which makes said electrode holder 
stick to the seal member which earned out interior to said zipper that disclosure of the working 
liquid supplied to an electron discharge method part through a zipper and an electrode should 
be prevented. 

[0137] While positioning the processing head in a small hole electrical discharge machine to an 
electrode replacement position by the above-mentioned composition, after deducing the 
electrode of the request currently held at the electrode stocker in an electrode replacement 
position, Transport the electrode concerned to the lower part position of the principal axis of a 
processing head with an electrode holder concrete supply system, and said principal axis is 
descended after that. If the electrode holder attached to the upper limit part of an electrode by 
the zipper with which the principal axis was equipped is held. It will be stuck to an electrode 
holder by the seal member which earned out interior to the above-mentioned zipper, and 
disclosure of working liquid will be prevented. 

[0138] Therefore, the small hole electron discharge method which repeats conversion of an 
electrode can be performed easily. 

[0139] Invention according to claim 2 is made into the electrode guide exchange method in a 
small hole electrical discharge machine, (a) which positions the electrode guide stocker 
holding two or more electrode guides which carry out attachment-and-detachment exchange to 
the processing head in a small hole electrical discharge machine to an electrode guide 
attachment-and-detachment exchange position ~ a process ~ The (b) process which positions 
a processing head in the upper part position of the electrode guide of the request currently 
held at the electrode guide stocker positioned to the attachment-and-detachment exchange 
position. It becomes the electrode guide applied part which descended and equipped the 
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processing head concerned with the processing head from the (c) process engaged In the 
electrode guide of said request, and the (d) process which fixes an electrode guide with the 
locking device which prepared for the above-mentioned electrode guide applied part. 
[0140] While positioning the electrode guide stocker holding two or more electrode guides to 
an electrode guide exchange position by the above-mentioned composition After descending a 
processing head after positioning a processing head in the upper part position of the electrode 
guide of the request on the above-mentioned electrode guide stocker, and equipping an 
electrode guide applied part with said electrode guide, an electrode guide applied part can be 
certainly equipped with an electrode guide by operating a locking device. 
[0141] Therefore, corresponding to change of the path of an electrode, attachment-and- 
detachment conversion of the electrode guide can be carried out easily. 
[0142] [ invention according to claim 3 / the endless chain prepared horizontally possible / a 
run ] Two or more holder supporter material which supports horizontally the electrode holder 
attached to the upper limit part of an electrode removable is prepared. The electrode holder 
currently supported by the holder supporter material deduced and positioned in the 
predetemnined position is held, and an electrode holder concrete supply system transportable 
to the electrode replacement position of a small hole electrical discharge machine is fomied. 
[0143] Therefore, with an electrode holder concrete supply system, the electrode holder 
currently supported by the holder supporter material deduced and positioned in the 
predetemnined position can be transported to the electrode replacement position of a small 
hole electrical discharge machine, and a small hole electrical discharge machine can be 
equipped with it. 

[0144] It can certainly fix an electrode holder to it to holder supporter material while it can 
detach and attach the electrode holder to holder supporter material easily, since invention 
according to claim 4 is [ holder supporter material ] the composition equipped with the magnet 
for carrying out fixed holding of the electrode holder. 

[0145] [ invention according to claim 5 / the electrode guide stocker holding two or more 
electrode guides which carry out attachment-and-detachment exchange to the processing 
head in a small hole electrical discharge machine ] Since it has free [ movement in the 
electrode guide exchange position of said small hole electrical discharge machine ]. an 
electrode guide can be exchanged corresponding to the path of the electrode with which the 
small hole electrical discharge machine was equipped, and it can respond to the electrode of 
various paths. 

[0146] It can ensure immobilization of the electrode guide to an electrode guide stocker while 
attachment and detachment of the electrode guide to an electrode guide stocker are easy for 
it, since Invention according to claim 6 is equipped with the magnet for carrying out fixed 
holding of the electrode guide to an electrode guide stocker. 
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[0147] [ invention according to claim 7 / the slide blocl< prepared in the direction of front and 
rear, right and left free / a movement-zone arrangement / in the upper part position of a work 
table ] Prepare a processing head, enabling free vertical position regulation, and the principal 
axis equipped with the zipper which holds the upper limit part of an electrode to this processing 
head is established possible [ up-and-down motion ]. In the small hole electrical discharge 
machine of composition of having had, the electrode guide equipment which shows said 
electrode to the lower part position of this principal axis [ said zipper ] [ that it is the 
composition in which attachment-and-detachment exchange of the electrode holder attached 
to the upper limit part of an electrode is free, and disclosure of the working liquid which 
circulates from a zipper to an electrode through an electrode holder should be prevented ] 
Since it is the composition which earned out the interior of the seal member stuck to said 
electrode holder, even if it is the case where electrodes are exchanged, disclosure of working 
liquid is ensured each time. 

[0148] In invention according to claim 8, [ electrode guide equipment ] Have the tapered hole 
guided focusing on the lower limit part of an electrode, and [ this tapered hole bottom ] the 
electrode guide to which it shows an electrode ~ attachment and detachment ~ since it is the 
composition which it had exchangeable, the path of an electrode canies out change 
correspondence, an electrode guide can be exchanged, it can respond and induction of the 
electrode to an electrode guide can be ensured after electrode guide exchange. 
[0149] Invention according to claim 9 is prepared for a processing head in the slide block 
prepared in the direction of front and rear, right and left free [ a movement-zone arrangement ] 
in the upper part position of a work table, enabling free vertical position regulation. In the small 
hole electrical discharge machine of composition of having had electrode guide equipment 
which prepares the principal axis equipped with the zipper holding the upper limit part of an 
electrode in this processing head possible [ up-and-down motion ], and shows it to said 
electrode in the lower part position of this principal axis Said electrode guide equipment is 
equipped with the tapered hole guided focusing on the lower limit part of an electrode, the 
electrode guide which it shows to an electrode at this tapered hole bottom ~ attachment and 
detachment ~ since it is the composition which it had exchangeable, the electrode to the 
electrode guide which carried out attachment-and-detachment exchange can be guided 
certainly, and an electrode can be guided by an electrode guide. 

[0150] Since invention according to claim 10 equips the zipper of the principal axis with the 
electrode deflection arrester which prevents the deflection of the electrode when attaching an 
electrode, it can perform deflection prevention of an electrode effectively. 
[0151] Invention according to claim 1 1 [ an electrode deflection arrester ] Horizontally, prepare 
the deflection prevention member of the shape of V type which carries out engaging support of 
the electrode, and [ this deflection prevention member ] Since it comes to prepare as possible 
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[ up-and-down motion ] in one as said principal axis, and possible [ a fixed stop in a 
predetermined position ], when rotating an electrode at the time of an electron discharge 
method, the deflection of the interstitial segment of an electrode is prevented effectively, and 
process tolerance improves more. 

[0152] Invention according to claim 12 [ the principal-axis head side or one side of a deflection 
prevention member ] Prepare the magnet for unifying both and [ either said deflection 
prevention member or a fixed portion ] Since it comes to prepare the magnet for carrying out 
the fixed stop of the deflection prevention member In a predetenmined position, according to 
the descent by the side of the principal-axis head according to consumption of an electrode, it 
descends in one, and goes up in one at the time of the rise by the side of a principal-axis head, 
and is fixed to a fixed portion in a predetermined position. 

[0153] Therefore, when performing an electron discharge method, rotating an electrode, the 
shake of an electrode can be prevented effectively and an accurate small hole electron 
discharge method can be perfonned. 

[0154] Invention according to claim 13 is made into the electrode holder used equipping the 
upper limit part of an electrode. A collet fitting hole is established in a tubed outer case 
removable by the zipper with which the principal axis in a small hole electrical discharge 
machine was equipped. While inserting and preparing the collet which can pinching fix an 
electrode in the above-mentioned collet fitting hole, the elastic member for seals is intervened 
and prepared between the above-mentioned collet upper surface and a collet fitting hole. And 
since it comes to screw in said outer case the thread part material in which bolting [ part / 
which was formed in the above-mentioned collet lower part / taper ] is possible possible 
[ regulation ], if a collet is bound tight by thread part material, while pinching immobilization of 
the electrode by a collet is performed, the elastic member for seals will be compressed and a 
sealing effect will be demonstrated. 

[0155] Since the elastic member for seals of invention according to claim 14 is the composition 
of performing simultaneously the seal between a collet fitting hole and a collet and between a 
collet and an electrode, it can perform easily attachment of the electrode holder to an 
electrode, and the seal between an electrode and a collet. 



[Translation done.] 
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